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[Ipenucnosue

Meroauueckue yKa3aHWsl 10 BBIMOJHEHHIO camocTosTenbHON pabotel mo Y/ EH.01 MATEMATUKA
MpeaHa3HaYeHbl U CTYyJIEHTOB 2 Kypca o crnenuanbHocTi: 35.02.02 TexHonorus 1eco3aroToBok

BrinmonHeHne caMocTosATENbHOM paboThl SABISIETCS 00sI3aTENBbHON AT KaKIOTO CTYACHTA.

CamocTosiTenbpHas paboTa MPOBOAUTCS C LENbIO:

- CUCTEMAaTU3alluy U 3aKPCIJICHUA TTOJTYYCHHBIX TCOPETUICCKUX 3HAHUN CTYACHTOB;

- yrryOJIeHus M pacUIuPEeHUs] TEOPETUUECKUX 3HAHUI;

-pa3sBUTHA MMO3HABATCIIbHBIX CIIOCOOHOCTEN M aKTUBHOCTHU CTYACHTOB, CaAMOCTOATCIIbHOCTH, OTBECTCTBECHHOCTH U
OpPTaHHU30BaHHOCTH;

-(opMUpPOBaHHS CaMOCTOSTEILHOCTH MBIIIIICHUS, CIIOCOOHOCTEN K CaMOPa3BUTHIO, CAMOCOBEPIIICHCTBOBAHHIO
Y caMopean3alim.

CamocrosiTeribHass  paboTa  BBIMONHSETCS CTYAGHTOM TIO0 3aJ@aHHMI0  Ipernojasarens, HO 0e3 ero
HENoCpenCTBEHHOro ydacTus. [lo MaremaTHKe WCIONB3YIOTCS CIEAYIONINEe BUABI 3aJlaHUi JUII CaMOCTOSITEIhHON
paboTHI- A1 OBJIAJICHNUS 3HAHHSME: YTeHHE TeKcTa (yueOHMKa, TOTTOMTHUTENFHON JTUTEPaTyphl), paboTa cO CIOBapsIMHU
W CIpaBOYHHKAMH, yueOHO-HCcieqoBaTelbcKas paboTa, MCIOIb30BAHUE ayAno- M BUJIEO3aIMCel, KOMITBIOTEPHON
TEeXHUKU U VIHTepHeTa; JIsl 3aKperyIeHUs] U CHCTEMAaTH3allii 3HAHUI: TIOBTOpHAs paboTa HaJl yueOHBIM MaTepUalioM
(yueOHUMKa, NONOTHHUTENBHON JUTEPATyphl, ayAno- M BUICO3AINCEH), COCTaBICHHE IUIAHA M alTOpUTMa PEUIeHHUA,
cocTaBjeHre TaOJHIl AJIsl CHCTEMaTH3allii Y4eOHOro Marepraja, OTBEThl Ha KOHTPOJIBHBIE BOIPOCHI, MOATOTOBKA
COOOTIICHH K BEICTYIIJICHHIO Ha YPOKe, KOH(EepeHIINH, TTOTOTOBKA COOOIICHIH, TOKIaA0B, pedepaToB, TEMAaTHISCKIX

KpOCCBOPJIOB, IIPE3EHTAITUH.



AnpakTnueckmne eauHULbl KYMeTb» U «3HATb»

B pesynbrare uzyuenus Y EH.01 MATEMATUKA o6yuaromuiics 101KeH OCBOUTh
CIEAYIOLINE TUAAKTUYECKUE CTUHULIBIL:

Kompr HanMeHoBaHUS TUAAKTUYCCKUX €IMHHUII
(ocBOoeHHBIE Y U YCBOEHHBIE 3)
WA NPUMCHATH MaTEMaTUICCKUE METOIBI (P HEePEHITUATBHOTO U

HHTCTPAJIBHOT'O NCUUCIICHUA I PCIICHUSA HpO(I)eCCI/IOHaJ'IBHLIX 3aga4,

V2 MMPUMCHATH OCHOBHBLIC ITOJIOKCHUA TCOPUU BCPOSITHOCTGI\/’I 151
MaTeMaTUYEeCKOM CTaTUCTUKU B HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTH ;

V3 peuiaTh NPUKIIAAHBIC TCXHUYCCKUC 3adaUN

V4 HCITIOJIB30BATH MMPUCMbI U MCTOJAbI MATCMATUYCCKOI'O CUHTC3a U
dHaJIn3a B pa3JIMYHbIX HpO(I)eCCI/IOHaJ'IBHBIX CUTyalluAX;

31 OCHOBHBIC ITOHATHSA 1 MCTOABI MAaTCMATHYCCKO-JIOTHYCCKOI'O CHHTC3a
M aHaJIn3a JOT'M4YCCKUX YCTpOﬁCTB




IIpodeccuonanbHbie U 001IHE KOMIIETEHIIMH
OcBoenue nporpammsl Y[ EH.01 MATEMATUKA cnocoOctBYyeT (hOPMUPOBAHUIO Y
oOy4aromuxcs CAeAymnX KOMIETEHINN:
IepeyeHs npogeccuoOHAIBHBIX KOMIIETEHUUMI

[IK 1.1. TIpoBOAUTH re01€3NUECKUE U TAKCALMOHHBIE U3MEPEHHUS.

[IK 1.2. [InanupoBaTh M OpPraHU30BBIBATH TEXHOJOTMYECKUE MPOIECChl 3aroTOBKU U
XpaHEHUs JPEBECUHBI, BbIOMpATH JIECO3arOTOBUTENIBHYIO TEXHUKY M 00OpYyIOBaHUE B
paMKax CTPYKTYPHOIO MOApPa3/AeIICHUN.

[1IK 1.3. BeiOupaTh TEXHOJIOTMIO M CHUCTEMY MAIWH /i1 KOMIUIEKCHOM mepepaboTKu
HU3KOKAQYEeCTBEHHOM JpPEBECHHBbl M OTXOJIOB JIECO3arOTOBOK B paMKaX CTPYKTYpHOTO
noJipa3ieaeHuH.

[IK 2.1. [InanupoBaTh U OPraHU30BHIBATH TEXHOJOTHYECKHUE MPOLIECCHl CTPOUTENLCTBA
BPEMEHHBIX JIECOTPAHCIOPTHBIX MyTel U 00€CTeUnBaTh UX IKCIUTYaTalHIO.

IIK 2.2. OGecnieunBaTh IKCILTyaTAIUIO JIECOTPAHCTIOPTHBIX CPEJICTB.

IIK 2.3. Opranu3oBbsIBaTh MEPEBO3KHU JISCOMPOTYKIIUH.

[IK 3.1. YyacTBOBaTh B IIJJAHUPOBAaHMM U OpraHu3anud pabOThl CTPYKTYPHOTO
noJipa3iejacHusl.

[IK 3.2. YyacTBOBaTh B YIpPaBJICHUHU BBHIMIOJHEHHWEM IIOCTABICHHBIX 3aJad4 B paMKax
CTPYKTYPHOI'O MOJIpa3/IeJICHHUS.

[1K 3.3. OuieHuBaTh U KOPPEKTUPOBATH ACSATEIBHOCTh CTPYKTYPHOTO TOIpa3IeIeHUs.

[Tepeyenpb 0OIIMX KOMIIETEHIIUHA

OK 1.IloHuMaTh CYIIHOCTh M COLMAJIBHYIO 3HAYMMOCTH CBOeW Oymymied mpodeccun,
MPOSABJIATH K HEW YCTOMYHUBBIA HHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO NESITCIBHOCTH, ONPEISTIATh METOJbI M CIOCOOBI
BBITIOJTHEHUS TPO(ECCUOHANBHBIX 33/1a4, OIICHUBATh UX YO PEKTUBHOCTH U Ka4eCTBO.

OK 3. Pemate npoOnemMbl, OLIEHUBATh PUCKUA U MPUHUMATH PEUICHUS B HECTaHAAPTHBIX
CUTyalusX.

OK 4. OcymiecTBnsiTh MOUCK, aHAIW3 M OICHKY HWH(OpMaIuu, HEOOXOAMMOU IS
MOCTAHOBKU M PEIICHHs MpOodeCcCHOHANBHBIX 3a7a4, MPO()EeCCHOHATFHOTO W JTUYHOCTHOTO
pa3BUTHAL.

OK 5. MHcnons3oBaTh HWHMDOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTHHU TS
COBEPIIIEHCTBOBAHUS MPOGECCUOHAIBHON JeATETHHOCTH.

OK6. PabGoTaTh B KOJUICKTHBE W KOMaHJE, OOECIIeUYHMBaTh €€ CIuIoYeHUe, d(PGHEeKTUBHO
00IIaThCS ¢ KOJUIEraMH, PyKOBOACTBOM, MTOTPEOUTEIISIMH.

OK7.CtaButh 1enu, MOTUBUPOBATH AESATEIBHOCTh IMOJYMHEHHBIX, OPraHU30BHIBATH U
KOHTPOJIMPOBAaTh HX pabOTy C NOPUHATHEM Ha ceOsi OTBETCTBEHHOCTH 3a pE3yJbTaT
BBITTOJTHECHUS 3alaHUH

OKS8.CamocrosiTenbHO  ONpenenisaTh 3a7adyd  Opo(ecCHOHATBbHOTO UM JTUYHOCTHOIO
pa3BUTHA, 3aHUMATbCI CaMOOOpPAa30BaHHMEM, OCO3HAHHO IUIAHUPOBATH IMOBBILICHUE
KBaJgu(puKaIum.

OKO.BbITh TOTOBBIM K CMEHE TEXHOJIOTUH B MPO(HECCUOHAIBHOU JIESITEIIbHOCTH.



TEMATUYECKUU IIJIAH CAMOCTOSTEJIBHBIX PABOT

HaunmeHoBaHue CamocrosiTesibHast paboTa 00y4aromMXcst O0bem
pa3aejioB U TEM qacoB
1 2 3
Pa3znen 1. MaremaTuyecKui aHaJIu3
Tema 1.1. [Ipenen. CpoiicTBa NpeaenoB. 5
IMpenen u [Tpenen. Beruncnenue npenenos GyHKIUH
HeNPepPHIBHOCTS TexHuKa BIUUCICHUS TIPEICIIOB (QYHKITHIA
Tema 1.2. [TpousBonnas. [lpasuna qudpepeHmpoBanus.
Ipoussoanas [TpaBuna nuddepenuupoBanus. BerauciaeHrue npou3BoIHOM.
Fa— [TpousBonnas. Texuuka nuddepeHnupoBaHus. 6
[TpousBoiHast CNOKHOU (PYHKITUH.
[IpousBoanas u nuddepeHrpoBaHue.
Tema 1.3. UccnenoBanue GyHKIMH MO MEPBOM MPOU3BOTHOM.
IMpuioxkenne CaotictBa Qynkiuu. [loctpoenue rpaduka QyHKIUY.
e — HccnenoBanrie PyHKIIMU C TOMOIIBIO TPOU3BOTHOM. 6
VYpaBHeHUE KacaTeabHOM K TpaduKy QyHKIUH.
Tema 1.4. [lepBooOpa3zHasi.
Wurerpan Heomnpenenennelii MHTErpail.
OcCHOBHBIE CBOMCTBA HEOIIPEAEIEHHOTO UHTETpaa.
OnpeneneHHbI HHTETpall.
HNHTerpanbHoe HCYUCIICHUE. 10
HNuTerpan u ero npuiioxKeHus.
Brruucnenue unrerpanos. Haxoxaenue riomaau
KPUBOJUHEUHOM Tparneuuu
WuTterpan u ero mnpwiokeHus. Beramcienne oObema Ted
BpallleHUs
Pa3znesn 2.JIuneiinas ajaredpa
Tema 2.1.
MaTpuubl u Marpuist 3
oupeneTHTeIH Orneparuy ¢ MaTpUIlaMHU.
Brruncnenue onpenenurenei
Tema 2.2. Jluneitnas anredpa
CHeTeMbI Nrorosas npoBepouHas padborta
JIMHEeMHBIX 4

yPaBHEHU I




Pazpgea 3.

Teopnﬂ BepOHTHOCTeﬁ H MaTeMaTH4YECKadA CTATUCTHKA

Tema 3.1.
Teopus

BEPOATHOCTEM

Teopus BEpoSITHOCTEN

Tema 3.2.
MaremaTuyeckas

CTaTUCTHUKA

MareMaTtudeckasi CTaTUCTHUKA

Paznea 4.
AHanuTH4YeCcKas

reoMeTpus

Tema 4.1
AHauTH4YeCKas
reoMeTpus Ha

IJIOCKOCTH

Bcero

43y4ac




TEMA 1.1. IPEJAEJIbI U HEIIPEPBIBHOCTDb

CamocrosiTeIbHasA paﬁoTa Imo TeMe «Hpenen. CaoiicTBa nmpeaejaoB»

Heab: - cucremaTuzanys U 3aKperyieHUE MOJTYYEHHbBIX TeopeTHueckux 3HaHui o teme «llpenen. CpoiicTBa
IIpPENIEIOBY;,

3aganue: 1. [luceMeHHO OTBETUTH Ha BONIPOCHI, MUCHOJIB3YS yueOHUK - Martemaruka: anredpa U Hayaia
MaTeMaTHYeCKOTO aHalW3a, TeoMeTpus: ydel. I CTyA. YYpeKIeHHd cpea. mpod. oOpa3oBaHUS
/M.M.bammaxkoB.-4-e u3z., crep.-M. :M3natenbckuit ieHTp «Akagemusi»,2017.-256¢. Crp. 165
Kpurepun ouenku: «5» - BONPOCH PacKpbIThl IMOJHOCTbIO, TOYHO OOO3HAUYEHbl OCHOBHBIE IMOHSTHS U
dopMynel 1O TeMme; «4» - BOIPOCHI PACKPBITHI, OJHAKO HET IOJHOIO ONMCAaHUSA BCEX HEOOXOAMMBIX
AJIEMEHTOB; «3» - BOIPOCHI PACKPBITHl HE MOJHO, MPUCYTCTBYIOT IpyOble OLIMOKH, OJJHAKO €CTh HEKOTOPOE
MMOHUMAaHHE PaCKPbIBAEMBbIX MOHSITUH; «2» - OTBETHI Ha BOIPOCHI OTCYTCTBYIOT UJIU B II€JIOM HE BEPHBI.
MeTtoauyeckne ykazaHusi: pabota ¢ juteparypoi. [Ipouwmtaii, BeiOepu riaaBHoe. ChopMymupyil OTBET.
OTBeT AOMKEH OBITh YETKUM U KpPAaTKUM, COJIEpKAIlMM BCE OCHOBHBIE XapaKTEPUCTUKH OIHCHIBAEMOTO

IMOHATHUA, KATCTOPHH.

Bomnpocsr:

1. JlaitTe onpenesieHue mpeaena nepeMeHHON BeTuurHbl. [lepeuncnure, CBOKWCTBA IPEIEIIOB.

2. Kak npouwnrars 3anuck lim, f(x) = b? [aiite onpenenenue npeseina GyHKIUN B TOUKE.

3. Uto Ha3pIBaeTCs MpUpaIICHUEM HE3aBUCUMOW MIEPEMEHHON U TIpupaiieHueM GyHKium?

4. Jlaiite onpeneneHue HenpepblBHON GyHKIIMK. KakuMu cBOMCTBaMU Ha OTpe3Ke OHA 00amaet?

5.[Jaitte ompenenenue mnpeaena (GyHKIUM Ha OeckKOHEYHOCTH. OOBSACHHUTE OCHOBHOW METOJ| PACKpPBITHS
HEOMPEACTICHHOCTH 9O /00

6. ChopmynupyiiTe U 3anuIINTe MEPBBIA U BTOPOI 3aMeuaTeNIbHbIE MPEAEIbI

®opma padoThl: MHMCbMEHHAs paboTa B TETpaau
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CamocTosTeqbHast padoTa o Teme
«IIpenen. Beruucienue npeaesios (PyHKIMID
Lesn: 3akpenuTs HABBIKK, MOTYYECHHBIC HA 3aHSATHU MPH PEUICHUH YNPaKHEHHI; OTPaOOTKa TEXHUKH BBIYMCICHUS
npeaenoB: chopMUPOBATh YMEHHE MPOU3BOAUTH BBIYMCICHUE MPEACIOB; HAYYUTHCS BBIYUCIATH MpeAenbl GYHKIUHU C
pa3IMYHBIMU BUJAMU HEONIPEAEIEHHOCTEN
33}13]11/16: BBIYUCINUTD MMPEACIIbL.

Kpurtepuu ouenku:«5» BEpHO BBITIOJIHEHOS 3a/laHMif; «4» BEPHO BBHIIIOIHEHO 6-7 3a/aHwii; «3%» BEPHO BBIMOJIHEHO 4-5

3aJJaHuI; «2» BEIIIOJHEHO MeHee 4 3alaHui

MeToandeckue YKazaHus:

TexHHKa BEIYMWCNEHWA NPeaenoB.

%2 +2x

. sz 33
Npumep Nel, Hoidmu lim,_; —— - Pewenue, lim =

3333 g L0™

5

fpumepNe2, Halimu  lim,_, b me—urE = oo,

X +31;

Mpumep Ne3. Haoidmu llmw[_-I = (HeonpeAeneHHOCTL). OdHGKO U3

smozo He cnedyem, 4mo ﬂn'HHnn d:yr—mqus He umeem npedena. BoiHecem 3a
cHOBKU X U pa3denum YUCAUMens U 3HOMEHamens Ha X, umo Jonycmumo mak

waw ¥+ 0 o nepexoda k npedensHomy 3Haueduo. Tozda noayyum
x(x®43) 43

Iimx_;.ﬂ_ = 3|

lime,g—— =
A0 k1) x+1

Mpumep Ned. Haldmu
xE4%—56 . 2842-6 0
—Q = |IITI,,;_.2? =3 (HeonpeaeneHHOCTE ). Pasaoxum
YUCAUMEens Ha AuHelHsle MHoxumenu x2 +x — 6 = 0.
—14,/19-&1:(-6) —145
Xyp = SRR = -3, X, = 2

lim,_,

CnedosameneHo, x* +x— 6 = (x— 2)(x + 3).

(x=2}x+3)

lim
x=r2 _—

=lim,_,x+3=5.

-..l';t-i- -4

Mpumep Ne5.  Haidimu Ilmx_,lz . Npu nodcmanoeku x=12 nomum

HeonpedeneHHoCme suda = = Hmnﬁ'hi uaﬁ'asumacn om HeonpedeneHHocm,

npeobpazyem SanHYIO DYHRYUI, YMHOMUE YUCAUMENs U 3HOMEHAMENL Ha

. (VEFd—4)(Warded) x+4-16 1
abipancenue VX + 4+ 4. limg,, PR YA v = limyg_q2 IO 8
Mpumep Neb, Halmu lim 2. Pewenue lim — = lim 2=
) X gxes5” XD 4x45 T )
Sx+7 Sx+7 o
Mpumep Ne?. Holmu lim,._,.— — PeweHrue lim,_, ., —— el

(HeonpepenenHocTs). Mpeobpasyem AaHHYI0 BYHKUMID, PA3AEnME NOYNEHHD

YMCAMTEND H SHAMEHATENb Ha HEM3BECTHYH B Camoi BONBLIOIK

7 7
547 i e li 3

= 11T = 3 = LlImn —3
Tx+3 N0 ?+E K+ ?+%

creneny. limy_ . —— =

=3 |



Boruncantn npeaeabl:

Xon padotei: 1) [TogcTaBUTh BMECTO «X» YHCIO, K KOTOPOMY CTPEMUTCS X. ECiM MomyYniiochk Yuciio, TO mpeaent
) 0 » 0
MOCUUTAH, €CJIU MOIYIUSIaCh HEONPEAeNEHHOCTh 6 ,\17), (ooi oo), — U T.J., TO
o0

2) Bocrnonb30BaThes cioco0amMu pacKpbITHSI ATUX HEONPEACIEHHOCTEH

. Ix =5
1. lim—;
5104 2x

2
. x" -4
2.lim———;
=2 x° —2x

4
3 lim ~—16.
=2 x +2

l 11x? —78x +7
4. !LU 2x* —9x 35 -
. 2x+3
5.1im ;
X—>00 5x_
. 22X+ x-4
lim

6. Ho 3x2—2x+5;

®opma padoThI: MHCEMEHHOE PEIICHUE B TETPAIH

KoHTpoJsibHbIE BONIPOCHI:
1. aiiTe onpenencHue mpeaeia mepeMeHHON BETHIMHBL.

2. Kaxk npounrats 3anuck: lim, f(x) = b? Jlaiite onpenenenue npeaena GyHKIUHA B TOYKE.



CamocTosTeqbHast padoTa o Teme
«Texnnka BbIMHMCICHUS NPelesIoB GyHKIUID

12

]_le.]'lb: 3aKpCIIUTh HABbIKH, IMOJIYUYCHHBIC HA 3aHATHU ITPU PCHICHUN yr[pa)KHCHI/II\/'I;

33}1 AaHHU €. BbIYMCIINTD NPCACIIbI.

BapuanTsl BBIOpATh O )KypHAIY, A5l HEUETHBIX HOMEPOB-1 BapHaHT, AJIsl YETHBIX- 2 BapUaHT.

Kputepnu omenkm:«5» BepHO BBINOMHEHO 15 3anmanuii; «4» BepHO BbINOJAHEHO 12-14 3amanwmii; «3» BepHO

BoITIONTHEHO1 1-8 3amanmii; «2» BepHO BBIIIOJIHEHO MEHEE 7 3aJIaHUH.
MeTtoanyeckne yKa3aHusi: 3allUIIM Pa300paHHbIC IPUMEPHI B TETPaJIh U UCIIONIL3YH UX MPH PEIICHUU CBOETO

BapHaHTa CaMOCTOSATEIBHOI PaboTHI.

3x*+10x—8 2
i - 2x*+3x-1
IIpumep. BeraucInTs nIpe/ier: x—e x> 4+5x4+4 Ilpumep. Berauciure rpeert: _1)11—5 o7
X0 X
Pewenue: Pewerue:
2
3¢ 10x_ 8 N 2x”  3x 1
el e . X X — oo . 2 2 2
. 3x?+10x-—8 oo | = |im X X X li =|—|=1lim X X X _
lim——=| — xse X2 5x 4 x=  Hx+1 oo x> Dx 1
x—ee x4+ 5x+4 oo BT il I —lr
X X X X X
10 8 3
B 24+ ———
T X X . X X 2
=lim e = 3 =lim =1 - =00
X—>o0 0o
Teper—se—; e 0 L 6.Mm.
X X x X
11 . .. 3x*+2x-5
pumep. BerauciuTe npefen:  lim—————
xol 2x°—7X+5
Peuenue: 7
; X
Ilpu pasnoXeHUW UHC/IWATENsT W 3HAMeHare/lsi Ha [Ipumep. BeruncIuTh Nipeiert: h_r{olgT
MHO>KUTE/IN MO>KHO TIpOU3BOJUTH [e/ieHHe MHOT'OY/I€Ha '
Ha MHOI'O4Y/IeH B C'IO]'[6I/IKI 4 Pe"leHlle.'
3x* +2x—5| x—1 _2x7=7x+5| x—1
3x% —3x 3x+5 2x° —2x 2x—5 . ‘
- m————— . sinx sin x . 1
G5 —5x+5 _tgx [0] lim =lim -lim =1
- - — _5x45 1}%7: 6 = x—=0 X-COS X x—0 X x—0 CoS X
0 0
3¢ +2x=5 [0] . [x=~T[[3x+5) . 3x+5 8
lim 2 —=| — =1lim ~—1lim e
oL2x—7x+5 [ 0] xo1[e=T](2x-5) ~12x-5 -3 3
Xon paboThI:

I)HOILCTaBI/ITB BMECTO «X» YHCJIO, K KOTOPOMY CTPEMHUTCA X. Ecmu MOJIYIHUJIOCh YUCIIO, TO NIPEACI ITOCYUTAH, €CIIN

. 0 0 o0
TTONTyYMIIaCh HEONPEIENIEHHOCTh 6 , (17, (oo + oo), — HUT.J., TO
0

2)BOCHOHBSOBaTBCH crocodoamu PACKpPBITHA 3THUX HeOHpe,Z[eJ'IéHHOCTeﬁ




Bapuaxm Nel Bapuanm Ne2
1) lim,, (2¢* - 3x + 4). 1) lim,_y(x* = 5x +8).
2) lim,_, (22 - 3x 4 6). 2) lim, (9% =3 + 7).
3) llmx_,s(ﬂ 2t -x-5) 3) limy,5(0,5%% - 4x - 1),

2_

4 li x—Gﬁ 4) limy_g ;_izii
5) lim, ., % 5 lim, .y 5
6) llquzﬁ 6) lim,_,, ihzi
7) lim,_,_, - 2‘;% 7) lim,_ ﬁ
8) lim,_; #%_4 8) 1iqu_g%
9) lim—y =~ — q,_ 9) 1imx_,5%
10)  limyg e 10) 1iqum£
11) limx_.m;‘;ff—:::‘; 11) limx_,m%i:;
12) limeo—— 12) 1iqugi
13) limx_,mE 13)  limye
14)  limy, = 14)  limy, %
15)  limyp o 15) limx_,m%

®opma padoThI: MMCEMEHHOE PEIICHHUE B TETPAIH
KoHTpo/bHBIE BONPOCHI:
1. Kakue BenM4YMHBI Ha3bIBalOTCSI OECKOHEYHO MaJIbIMH?

2. Kakre BeMHUHMHBI HA3LIBAIOTCS OECKOHEYHO OONBIIMMHU

13
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TEMA 1.2. TIPOU3BOJHAS ®YHKIIUN
CamocTosTeqbHast padoTa o Teme
«IIpousBoanasn. IlpaBuna nuddepennuposanus»
Lesb: 3aKkpenuTh HABBIKY, TOyYEHHBIC HA 3aHATHH, 3Hast GopMyIbl AuddepeHInpoBaHus SIeMEeHTapHBIX (yHKINH
3ananue:l.IlpounTait matepuan naparpados: «[IpouszBoanas pyHkunuu», «[IpuMeHeHre MPOU3BOAHBIX), IO YUYECOHUKY
Maremaruka: anrebpa M Hayajla MaTEeMaTHYECKOTO aHANM3a, TEOMETpUs: yueO. ISl CTyJd. YUpeKIeHUH cpen. mpod.
obpasoBanus /M.N.banmakos.-4-¢ u3., crep.-M. M3natenabckuii eHTp «AkageMusn»,2017.-256¢. (ctpl171-180)
2.3anummm Tabauipl: ocHoBHEIE opmyibl (cTp180) u npaBuna auddepenunpoBanus(crpl77);
3.Paz6epu mpumepsr ¢ kaprouku 1 u pemu cam (PC)
KpuTtepuu oueHkn: «5» BEpHO BBIIIOTHEHBI BCE 3a1aHMST; «4» BEPHO BBIMOIHEHBI BCE 33/IaHUS, HO €CTh HEZOYETHl B
No3; «3» BBINIOIHEHHI BCE 3aJ]aHUsI, HO €CTh HE MPaBIIbHBIC OTBETHI B No3; «2» BBITTOIIHEHO MEHEE MTOJIOBUHBI 3a/TaHUN
o kaprouke 1
MeTtoanueckue ykasanusi: padora ¢ iurepatypoid. [IpouunTaii, Beioepu rinaBuoe. Chopmynupyii orBer. OTBET TOKECH
OBITH YETKUM H KPAaTKUM, COJIEpKalllMM BCE OCHOBHBIE XapaKTEPUCTHKHI OMHUCHIBAEMOrO MOHATHS, HOPMYJIbI, IPaBUIIA.

Kaprouka 1

1. (C)'=0,(x)' =1, (X)) = 2x, (x*)' = 3%, (x°)' = px**

(5)=0, (x°) =5x*, (x *) =-4x"*"1=-4x"=- 1 ,(x2) =2 xV2-1 TPOH3BOJINBIE DTIEMEHTAPHBIX &Y HKIIHIL
P.C. (7)'= y=/f[x) y=f'lx) y=[lx) y=1x)
(X6)'= y:C(C—COI’ISt) y’:O y:tH'l'b y':a
) = /I —
(x ) y:x2 y —2.7( y:x3 yv :3x2
V3y -
(x¥°) N o o
2. (kx +b)' =k, ((kx+b)?)" =kp(kx + b)*~* y—; y-‘x—z y:\& y-m
(2x+3)'=2,(-3x—=2)'=-3,((-2x+3)*)' =-2*3*(-2x+3)* '=-6(-2x +3)’ , . ) )
1 gz 4 1 254 il 11 y=x y=ax y=a y'=a lna
((;X—l))ZE*Z(;X—l) :(Ex—l) =EX—1
P.C. (5x-2)'=
(-5x+3)'=
((2x+7)°) =
(Gx-2)7) =
(7x+12)") =

3. (Cf (x))' = C* f' (x), (f(x) + g(x))' = (x) + g'(x)
@) =4* () =4* 2" 1=8x,(-3x) =-3(X) =-3* X' "' =-21x°,
(X + 3 +4) = ()" + 3% () + (4)' =4x* "1 + 3% 2 1+ 0= 4% +6x

P.C. (3x)' =

T d 4 "
(3x +5X -11)'=
®opma padoThI: TICHEMEHHOE PEIIEHHE B TETPaan

KoHTpoabHbIE BONIPOCHI:
1. Kto siBnsercst ocHoBaTenem teopun AuddepeHnpoBanus?
2. Kakue unTepecHble HcTopuyeckre (PakThl O MPOU3BOIHON TeOe U3BECTHBI?
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CamocTosTeqbHast padoTa o Teme

« IIpaBuna nudpepennupoBanns. BeramcjieHne npou3BoIHON»

]_[e.]'ll): 3aKpCIIUTh HABBIKH BBIYMCJIICHUS HpOI/I3BO,E[HOI>'I q)YHKHI/II/I.

33}13]‘[1/16: COCTaBHUTb 3aJaHUs TCCTA. HCOGXOIH/IMO, YTOOBI 3alaHnueC TECTa COOTBCTCTBOBAJIO OTHOMY U3 NIPUBCACHHBIX
orBeTOB. OTBETHI TECTA 3AIUIIMTE B Ta6J'II/IIIy «OTBETHI».

KpnTepml ouemm:«S» -BCPHO COCTABJICHLI BCC 3a/IaHUA TECTa U OTBCTHI K HUM, «4» BCPHO COCTABJICHBLI BCC 3alaHUA
TECTa, HO €CTh HEBEPHBLIC OTBETHI K HUM WUJIM €CTh 1-2 HEO04YECTa B 3aJaHUAX; «3» BE€PHO COCTABJICHBI IATH SaZIaHI/Iﬁ
TECTa U OTBCTHI K HUM, «2» coCTaBJICHHE TECTa OTCYTCTBYECT

MeTtoanuyeckne yKa3aHUsI: UCIIOJIb3YH TaOIHIIBI

/~ NPOUSBOAHBLIE

Tabnuua npousBoAHbIX MpaBsuna
avdpdepeHUnpoBaHUs

Nen/n| »=f®) y=f'&)

1 c 0 L(utv)=u+y
2 o 1 2. (wy)=u'vtuy’
3 2d e 3,(cu)=cu’

9 Vx 2\7; f iyt
e R

6 | sinx | cosx | 5 (uvw)=uvw+uwr'w +uvw’

T R LT L 6(fe (<) Hf (g (x)gTw)

8 tgx 12
e °°°1x YpaBHeHue KacaTtesibHOW:
9 i ’
- sz | y=y(x) + y'(xo)(x - xo)
10 e e’
1 a’ a’lna

12 InX

2
X
1
13 loge X Ina /




BapuanT 1
1. Haliaute npou3BoHy0 QYHKIUU: Y= ....... .
1) 12x 2)12x 3) 4x* 4) 12x°
2. Hatinute npon3Bonnyoo GyHKIUU y=...... .
1)-5 2)11 3)6 4) 6x
3. Halinure npou3BoaHy 0 GYHKIHH Y= .......
1) -16x 2) -16x° 3) -16x° 4) 16
4. Haiinute npor3BOIHYIO0 DYHKIIUU y= ....... .
N1 2) 7 3)14x° 4)0
5. Hatiaute npou3BoHy0 QYHKIUH y=........
1) 2) 3) 4)
6. Beruncnure 3HaueHUE MPOU3BOJAHON PYHKIIMH y=..... B TOUKE X,=2.
1) 10 2)12 3)8 4)6
7. Haiinute npou3BoIHYIO QYHKITHH
1) 2) 3 4
8. Beruncnmre 3HaueHNe MPON3BOAHON (PYHKIMH y=.... B TOYKE X,= 4.
1)21 2) 24 3)0 4) 35
9. Brruncnure 3HaYEHNE TIPOU3BOTHON (BYHKITUH y=.....
B Touke Xo-......
OTtBerhlI :
1 2 3 4 5 6 7 8 9

®opma pabdoThI: TICHMEHHO B TETPAAN; POBEepKa PabOTHI M B3aMMOIPOBEPKA MEXKIY CTyIECHTAMH

KoHTposabHbIe BONPOCHI:
1.YTo Takoe npon3BogHasn?

2.Yto Takoe muddepennupopanne?

16
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CamocTosTeqbHast padoTa o Teme
«IIpouszBognas. Texuuka nudppepeHMpoBaAHUD)

eJsb: 3aKpenuTh HABBIKK BEIYMCICHNUS TPOU3BOAHON (BYHKIIUH, OTPabOTKa MpaBuil IUQPepeHIUpOBaHUS

3ananue: BoimonHU TecT. OTBETH TecTa 3anumuuTe B TaOmuiy «OTBETH», pellicHHE 3allaHhi HUKE TOJ TaONUIeH.
BapuaHTsl BBIOpATh MO CIUCKY B KYpHAJIE, U1 HEYETHBIX HOMEPOB-1 BapuaHT, s YeTHBIX- 2 BapUaHT.

Kpurtepun omeHku:«5» BBINONHEHB NPaBWIBHO Bce 3amaHus dacTh A,B W ecTh 3ammch pemieHus;; «4» BepHO
BBITIOJTHEHBI BCE 3aJlaHUS 4acTH A C pelieHrneM; «3» BEpHO BBINOIHEHbI 0-8 3amaHuil; «2» BBINOJIHEHO MPaBHIBHO
MEHEE MTOJIOBUHBI 33 JAHUM.

Mertoauueckue yKa3aHMs: UCTHONB3YH TaOmuipl « Tabmuma mpousBoAHbIX», «[IpaBuna auddepeHnupoBanus»

(cMoTpu mpeapayIIyto padory o Teme «IIpaBuina quddepenipoBanus. BeruuciaeHe nporu3BOAHON» )U TPUMEPBI:
a) y=(x* - D(x* +2) 6)y=( + Dvx

Pewennery'=(x* — 1)’ (x* + 2)+(x* — 1)(x* + 2)'=|Pewenne: y' = (x> + 1)'Vx+(x> + 1)(Vx)'=
=2x(x* + 2)+4x3(x% — 1)=2x° + 4x + 4x° —4x3=

_ G 3 A g3 (x*+1)
= 3x%X + (x +1)2ﬁ—3x\/)?+ =

=2x° —4x3 + 4x VX
3
TecT. Bapuanr 1. Al. Haiigute npousBonHyto GyHKImu ) = 4x° .
1) 12x° 2) 12x 3) #x° 4) 12x°
A2. Haiinure npou3Bognyoo GyHKIMu ) = 6x -11.
1)-5 2)11 3)6 4) 6x
A3. Haiipure 1pou3Bonyto QyHKIMU ) = x_—l .
1
1) -— 2) x-1 3) 2x+1 4) i
X x? x? X

A4. Haiinure npousBoanyto pyHkuun ) = X sinx.
1) SIN X —XCOS X; 2)SIN X+ XCcos X ; 3) COSX; 4) X+ XCOS X

2 -
AS. Haiture npomssognyto gpyakmun ) =X +SINX B TOUKE X, =7

yri-1 2 2z+1 3) 27 —1 4 27
x' 3x°
A6. Berancnure 3Ha4eHHE TPOU3BOAHON QYHKIMU Y = ? - 7 +2X BTOuUKE X,=2.
1) 10 2)12 38 4)6

A7. Haiiute nponssoanyio gyrxman Y = SIN (3x + 2) .
1)€0S(3x+2);2)—3c0s(3x +2); 3) 3cos(3x +2); 4—cos(3x+2)

2
AS8. Berancnure 3HaueHue npou3BoaHON QyHKINUH ) = 3x° — 12\/; B TOUKe X,= 4.
1) 21 2) 24 3)0 4)35

1 Vg
A9. Brruncnure 3HaYSHHE IPOU3BOAHON QYHKIIH ) = E tg (4x /A ) + Z

B Touke Xg — z . 1)2 2) z 3)4 4) z
4 4 2
A10. Haiizue nponssonyto pyrkimn ) = x%CoSx
1) 2xsinx 2) —2xsinx 3) 2xCOSx+x°SiNx 4) 2xCOSx —x>Sinx

B1. Beluncnure 3HaueHUe IPOU3BOAHOM GyHKIUH =142x—-3 B Touke x,= 26.
x—2
Yy=-"7

X

B2. HaiianTe 3Ha4eHHEe X TPH KOTOPBIX NPON3BOIHAS (HYHKITHN pasHa 0.



Bapuanr 2
1 s
Al. Haiizure npousBoauyro pyukuuu YV = g X .
6 5 1 5 5
1) 2x 2) 2x 3) 3 X 4) 6x
A2. Haiinure npon3Boanyro GyHKIuu ) = 12 -5x .
7 2)12 3)-5 4) -5x
x+3
A3. Haiinure npousBoauyro Gpyakipun Y =
X
3 2x—3 3 3
)2 2) 72 3 ~ 2 4~
X X X X
A4. Haiipure npoussoanyro Gpyrkuun Y = X COSX .
1) COSX—XSIN X 2) COS X+ XSIiN X  3) —Sin X 4) X —sIn X

2 T
AS5. Haiinure npoussoanyo ¢pyakiuu Y =X +COSX B TOUKE X, = E .

T
1y 72 -1 ) r+1 3) E_l 4 7-1
x° 5x°
A6. Beruncnure 3Ha4eHHEe POU3BOAHON QyHKIMU Y = ? ———+3x BTOUKE X,=2.
1) 13 2)3 3)8 4) 27

A7. Haiinure npoussoanyio pynkuun Y = COS (5X - 2) .
1) —2sin(5x—2) 2) —5sin(5x—2) 3) 5sin(5x—2) 4) sin(5x—2)

AS8. BeIUHCIHTE 3HaYEHNE TIPOU3BOAHON QyHKImE )V = %‘ \j)_c B TOUke Xo — % . 1) -47 2) -49
4) 11,5
A9. Bbrauciute 3HaueHne nponssontoii pyuxkn Y =1+ ctg ( 2x+71 )
T 1
B Touke Xg :_Z . 1)2 2)-1 3)-2 4) —E

2 -
A10. Haiimure npomssonnyio gpynkman Y = X SIN X,
1) 2xcosx 2) 2xSinx—x?CoSx 3) 2xSiNx+x°COSX 4) —2x COS x
B1. Boruncnure 3HaUEHNE IPOU3BOAHON QyHKIHH JV = 30’\/ 4—3X 5 roure X,= -T.

B2. HaifinuTe 3HaueHHEe X, MPHU KOTOPHIX MPOU3BOIHAS (PYHKITUH y= X +22 paBHa0.
X

(I)opMa paﬁoTbI: IMMMCBMCHHOC PCIICHUEC B TECTPAAU, OTBCTHI 3aHCCTU B Ta6J'II/II_[yZ

Bapuanr | Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | AlIO

B1

B2

1

2

KoHnTpoJsbHbIE BONIPOCHI:

1.YTo Takoe npou3BoHasn?

2.Yro Takoe nuddepeHuupoBanue?
3.Ilepeuncnu npasuna 1udpepeHIpoBaHUs.

18

3) 47
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CamocrosiTesibHasi padoTa 1o reme

«IIpousBoaHas CJI0KHON pyHKIMI»

Lesb: 3aKpenuTh HABBIKH, TIOJTYUYECHHBIC HAa 3aHATUH, 3Hast GOpMYIIbl MU PEpeHITIPOBAHNS HIEMEHTAPHBIX,
TPUTOHOMETPHUYECKHX, CIOKHBIX (DYHKIUN

3aganue: 1. Beiuncnure npousBogHbIe CI0KHBIX QyHKIUH. [IpeacraBneno 2 BapuaHTa, 10 CIIUCKY B
KypHaJIe: /Uil HEYETHBIX HOMEPOB- 1 BapuaHT, /Ui YETHBIX HOMEPOB- 2BapUaHT.

Kputepun ounenku: «5»- BepHO BbINoJHEHBI Bcel0 3a1anuii; «4»- BEpHO BBITIOJHEHO 8-9 3amaHuit; «3»-

BEPHO BBITIOJIHEHO 6-7 3ajaHui; «2» -BBIMIOJHEHO MEHEE TIOJIOBUHBI 3aJaHUH.

MeToanueckue YKazanus:

Cy=f)
Haxostcoenue npou3zeo00HbIX C10HCHBIX QYHKUUIL =0 (X) =>y=f ((D(X)) - clIoKHas QYHKITHS.

y=u

=>YyY=A X* +5 - cnoxkuas GbyHKLIHS.
u=x*+5

[IpousBoaHas cloxkHOM GyHKIMK Y = f((o(X)) Berumcisiercs no gopmyne Y = f '((D(X))- (p'(X).
Hanpuwmep:

Ly=x +3x+4; U=X>+3x+4;y=u;
! 2 '
() - 1 _u,:(x +3x+4) _ 2x+3
2Ju 2UXT+3x+4  24/x2+3x+4

2. y=(23+15+ xz)s;u =23+15x+ x*; y=U° y'=3u’ -U'=3(23+15x+x2)2 -(x2 +15x+23)' -
= 3(23+15x+ xz)2 -(2x+15)




BerauciauTe mpon3BOIHbIE CIOXKHBIX (PYHKIIUHI:
Bapuant Nel
Haitgute npoumsBogHyto dyHKLWK:

1.((x* —x — 1))

2. ((x® — 6x + 8)°)’

3. ((x°> —8x2)7)’

4. ((x® — 5x2 + 8x)10)’

5. ((x* — 5x3 + 8x2% + 1)°)
6. ((x% +8)2)’

7. ((x? — 5x + 8)°)’

8.((x* — 1%’

9. (9 —x2)*)’

10. ((x* —x — 1)°)’
BapuanTt Ne2
Haitgure nponsBoaHylo GyHKLMK:

((5x* —5x — DY

. ((4x® — 6x + 8)5)’

. ((6x5 —8x2)7)

. ((5x° — 5x2 + 8x)9)’

. ((4x* — 5x3 +8x%2 + 1)°)’
. ((7x%2 + 8)2)’

. ((9x% — 5x + 8)%)’

L((8x* —1)%)

9. ((9 — 9x2)%)’

10. ((5x* — 7x — 1))’

NN B WNRE

®opma padoThI: MUCbMEHHOE PEUICHUE B TETPaau
KoHTposibHbIE BONIPOCHI:
1.B yeM 3akir04aeTcs FeOMETPUUYECKUN CMBICIT TPOU3BOTHOM?

2. B yem 3akimodaercs PU3NUECKUA CMBICIT TIPOU3BOHON?

20



21

CamocTosTeqbHast padoTa o Teme
«IIpousBoanas u nuddepeHnupoBanue»

Hess: monyynts npeacTaBicHue 00 UCTOpUU pa3BuTHS AU((EpEeHIHaNbHOTO W HMHTETrPajbHOrO HCYHCICHUs, 00
yu€HBIX, BHECHIIMX BKJIaJ B pa3BUTHE MATEMaTHYECKOrO aHajM3a; MOJY4YUTh MPENCTaBICHHE O MPHUMEHEHUU
MPOU3BOJHON B Pa3IMUHBIX 00IACTSIX HAYKH M TEXHHUKH, O CBSI3M MATEMATHKH C APYTHMMH HayKaMu
3ananme: 1.[loaroroBuTh npe3eHTAIMI0 MO OmHOW W3 TeM: «Pa3ButHe AMQQEpEeHINMAIEHOIO W WHTErPATBLHOIO
ncuucneHus», «lIpousBonHas u e€ npumenenuey, «lIpunoxenne MpousBOJHON B IPOU3BOJCTBEHHBIX IIPOLECCAX).
2.Pabora c nmuTepaTypoii, HHTEPHET-PEeCypCamH.
Kpurtepuun omenku: «S»-ipe3eHTalMisl BBIOJHEHA COTJACHO TPEOOBAaHUSM K TPE3CHTAIMH, BBITOJHEHBI
pEKOMEHIaMK 10 O(QOPMIICHUIO CTAi/IoB, HET HMCKaXEHWH (GOpMyNn M MaTeMaTHYeCKHX (akTOB, TeMa pPacKpbITa
MOJTHOCTBIO; «4»- Mpe3eHTalMsl BHIMOMHEHA COTIacHO TPeOOBAaHMSM K MPE3CHTAIMH, BBHITIOJTHEHBI PEKOMEHAAIUH IO
ohopMIIEHHIO CNAii/IOB, HET MCKaKeHHH (QopMyNn M MareMaThdyeckuxX (PakToB, TeMa pPacCKpbITa HE MOIHOCTBHIO; «3»
Mpe3eHTallrsl BBIOJHEHA COTJIACHO TPeOOBAaHUSAM K MPE3CHTALMH, BBHIMOIHEHbl PEKOMEHJANNU 10 O(QOpMICHUIO
CIIAf/IOB, €cTh MCKaKEHHH (OpMyNn M MaTeMaTHYECKMX (aKTOB, TeMa pPacKpbiTa HE IMOIHOCTHIO; «2»-3aJlaHHe HE
BBITIOJTHEHO.
Metoauueckue ykazanus: TpeOoBaHUs K IPE3EHTAIIUH
Ha nepBoM crnaiine pa3mernaercs:

v/ Ha3BaHME NIPE3EHTALNY;

v asrop: ®UO, rpymma, Ha3BaHWE Y4eOHOrO YUPEKIEHUS (COABTOPHI YKAa3bIBAKOTCS B ajl(aBUTHOM

TopsiKe);

v ron.
Ha BTopoM craiime ykas3bIBaeTcs CoJep)KaHHe padoThI, KOTOpoe Jydiie OhOpPMHTh B BHJE THIEPCCHUIOK (IS
WHTEPAKTUBHOCTH MIPE3CHTAIUN).
Ha nocnennem crnaiifie yka3pIBaeTcs CHUCOK MCTIONB3yEMOM JUTEpaTyphl B COOTBETCTBUH C TPEOOBAHUSAMH, HHTEPHET -
PECYpPCHI YKa3bIBAIOTCS B TIOCIETHIOIO OYEPEb.

Odopmaenne ciaaiigos
Cruiib Heo6xomumo cobmoaTh eMHbIN CTHIIL 0)OpMIICHHS;
®on Jnst pona BeIOMparoTcst Gosee XONoAHbIC TOHA (CHHUN MU 3€JICHBIN)
Ha onHoM cnaiine pekoMeH1yeTcst HCIIoNb30BaTh He Oos1ee TPeX LBETOB: OJMH I (J)OHA, OJIUH JUIS 3ar0JI0BKOB, OJJUH
Hcnonb3oBanue |[UIs TEKCTA,;
uBeTa 101t )OHA M TEKCTa UCIIONb3YIOTCS KOHTPACTHBIE 11BETa;
0co0oe BHUMaHHUE Clie/lyeT 00paTUTh Ha LBET TUIEPCCHIIOK (IO U MOCIE UCIIONb30BaHMs)
AHHMALHOHHBIE MO’KHO MCIIOJIB30BAaTh BO3MO)KHOCTH KOMITBIOTEPHON aHMMALMK 115 IIPE/CTaBIeHus MHQOpMalLliy Ha claiize; He
b q)I:EKTbl CTOHT 3JIOYHOTPEOIIATh Pa3IMYHBIMA aHUMALIMOHHBIMU A dexTamu; aHUMaOHHbIEe 3(Q(EeKTH He TOIDKHBI OTBIEKATh
BHUMaHHE OT COZiep)kaHus MH(OpMAaLMY Ha craiize
IIpencrasiienue nHpopManuu
Conep:xanue Vcnonb30BaTh KOPOTKHE CIIOBA U TIPEATIOKEHHS; BpeMs IJIarojoB JOJDKHO ObITh BE3/1e OAMHAKOBBIM; 3ar0JIOBKU
HH(OPMALNMH  JTOIDKHBI IPUBJIEKATh BHUMaHHUE
PacnosioxkeHue .
uHGopMaIHH Ha T'opusoHTanbHOE pacnonokenue HGopManuu; Hanbonee BaxkHas HHGOPMALMS JOJDKHA PACIIONaraThesi B LIGHTPE
P PKpaHa; eclly Ha ciaiijie pacronaraercsi KapTHHKA, HAAIMKCh JOJDKHA PAcIoIaraThest Noj Heu.
CTpPaHHLIEe
st 3aronoBKoB He MeHee 24; s ocTanbHON nHpopMalmu He Menee 18;
I pud o1 JUIsL BBIZIENIeHHs] HH(OPMALMH CIIeIyeT UCIOIb30BaTh JKMPHBIA MPUQT, KypCUB WIIH MOUEPKUBAHUE TOTO XK TUIIA;
Crioco0b1 CriemyeT MCTIONIb30BaTh: PAMKH, TPaHHLIbl, 3AJIMBKY; pa3HbIe 1[BeTa LIPU(TOB, IITPHXOBKY, CTPEJIKH; PUCYHKH,
BbIIEJIEHHSI  |TMarpaMMbl, CXEMBI JUISl WIUTIOCTPALMK Hanboliee BaXKHbIX (haKkToB
HHpoOpMaLMu
Onem He 3amonHsTh OMUH CIaiil CAUIIKOM 00bIINM 00beMoM nHpopManuu; Hanbosbias 3hGEeKTUBHOCTD TOCTUTAETCS
undopmanuu  [TO/18, KOTZIA KIOYEBbIE MYHKThI OTPAKAIOTCA 1O OIHOMY Ha KajKIOM OTIENBHOM Criafijie.
T Jlnst obecrieueHns pa3HOOOpa3us CIEAYET UCIIOIb30BaTh Pa3HbIE BUIIBI CIIAMIIOB: C TEKCTOM, C TabJIHIAMH, C
IarpaMMamu.

®opma padoThI: IpE3EHTAIMs, COXpaHEHHAs Ha 3JIEKTPOHHOM HOCUTENe HH(OpMAaLuu
KoHTpoabHbIE BONIPOCHI:

1.Urto Takoe nmpou3BoHasS PYHKIIAN?

2.Yro Takoe nuddepeHuupoBanue?
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Tema 1.3.. [Ipnioxkenue mpou3BoaHOI
CamocTosTeapHast padoTa o Teme
«HUcenenopanns pyHKIVH 110 IEPBOIl MPON3BOIHON»
eJsb: 3aKkpennTh HABBIKY, TOJyYCHHBIC HA 3aHSTHH, 3HAsI CXEMY HCCIICIOBAHUS (YHKIHH.
3apanus: Haiitn nHTEpBabl MOHOTOHHOCTH (PYHKIIHIA; UCCIEIOBATh HA SKCTPEMYM (YHKIUH;
Kpurtepun ouenku: «5»- BEpHO BBINIOJIHEHBI BCE 3aJaHUs; «4»- BEPHO BBINOJIHEHO MO JIBa 3aJaHUs U3
KXKJIOTO HOMEpa; «3»-BEPHO BBIMOJHEHO IO OJHOMY 3aJIaHUI0 M3 KaXJO0ro HOMEpa; «2»-BEpHO
BBIIIOJIHEHO /1B 3aJaHUS.
MeTtoauueckue yKa3aHus:
CrocoOHOCTh MPOU3BOTHON XapaKTepU30BaTh CKOPOCTh W3MEHEHUS (DYHKIUHU (a 3HAYUT, U ee rpaduka) JeKUT B
OCHOBE HcciIeJoBaHUS (PyHKIMI C TOMOIIIBIO TPOU3BOIHON U ITOCTPOCHUS rpaduka.

Jlnst BospacTaromiei GyHKiuu (puc. 3) yron HaK/IOHA KacaTeIbHOM OCTPBIH, T.e. f'(X) = tgo > 0, mis
yObIBatorei (puc. 4) — Tymoi, T.e.
f'(xX) = tga <O0.

MOXHO 110 U3BECTHOMY 3HAKY MPOU3BOIHOW CYANUTH O TIOBEICHUH (DYHKIIHH.

Jx)

Puc.3 Puc. 4

DOyHKIHS MIOCTOSIHHA B K&)KJIOM HHTEpBAJIC, B KOTOPOM €€
MPOU3BOJIHASL PaBHA HYJIIO, BO3PACTACT B KAKIOM HHTEpPBAJIE, IJie MPOM3BOIHAS MTOJOKUTEIbHA, H YOBIBACT B TEX
MHTEpBaJaxX, IJie MPOU3BOIHAS OTPHUIIATEIbHA.

Oco0yt0 poJib UTPAIOT TAaK HA3bIBAEMbIC KPUTHUYCCKUE TOUYKH W3 00JaCTH OnpenefeHus: GyHKIUH, T.C. TOUYKH, B
KOTOPBIX MPOM3BOIHAS 00paIaeTcs B HyJIb, MO0 HE CYIIECTBYET.

Cpenu KpUTHYIECKUX TOYEK OTMETHM TOYKH IKCTPEMyMa.

OKCTpeMyMBI (PYHKITIH

T'oBopst, uto ¢yukius Y = f (X) umeer makcumym B Touke X; (puc.S), ecinu 3HaYeHHE (QYHKIUU B ITOH TOUKE
OOIIbIIIE, YEM €€ 3HAUEHHS BO BCEX TOUKAX, JOCTATOYHO OJIM3KUX K X1 , T.€. ecnu f(+AX) < f(X,) mmst mo6eIx AX, Kak
MOJIOKHUTENBHBIX, TAK W OTPUIATEIBHBIX, HO JOCTATOYHO MAaJbIX IO MOMYJTI0. TakuMm 00pa3om, X= X; — TOYKa
MakcuMyMma, @ Ymax = T (X1) — Makcumym GyHKIHH.

T'oBopst, uto Gpyuknus y = f(X) uMeer MUHHMYM B TOUKE X; (pHUC.5), eciii 3Ha4UeHne QYHKIHH B 3TOM TOUKE
MEHBIIIE, UeM €€ 3HAUYEHMsI BO BCEX TOUKAX, JOCTATOUHO OIU3KUX K Xo, T.€. ecnn f(X, + AX)>(Xy) mmst mo0ObIx AX,
KaK TIOJIOKHUTEIBHBIX, TAK U OTPHLATEBHBIX, HO JOCTATOYHO MAJIbIX MO MOIYJI0. TakuM 00pa3oM, X= X, — TOYKa
MHHAMYMA, & Ymin = T (X2) — MUHEMYM (QyHKIIHH.

Jx)

e

x2 x
Puc.5

Hns uccnenoBanus YyHKUMH 10 IIEPBON MIPOU3BOAHON CIIEAYET:

1 .Haiiti o6nacte onpenenenus GyHKINH,

2.HaiiTu nepBy1o NpOU3BOIHYIO U KPUTUUYECKUE TOUKHU.

3. OTMeTHTh TPaHULIBI 00JIACTH ONpeNe/IeHHs U KPUTHUECKHE TOUYKH Ha YMCIIOBOW IPSIMOH.

4. UccnenoBaTh 3HaK MPOU3BOJHOM B KaXKIOM M3 TIOJIyUYEHHBIX HHTEPBAJIOB.

5. Beimucatb TOUKH 3KCTPEMyMa U BBIYUCIUTD SKCTPEMYMBbI (PYHKIIHH.

[Tpumep! . Haiiti sxcTpemymsl pyakunn y = (1 —x)

Pemrenue:
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1 .O6nactbio onpeneneHus GpyHKIUH CITy)KUT MHOXKECTBO BCEX JICHCTBUTENbHBIX uncen, XE€R |

2. OyHKIMS UMEET MPOM3BOAHYIO BCIOJY, TOITOMY OINpEACNsieM KpuThHueckue Touku u3 ycious f'(X) = 0.
Haxonum npoussonHyto.

¥ =3(1 - x*)°(1 —x%' = 3(1 — x*)*(-2 x) = —6x(1 — x°)?

vy =0; —6x(1 -x9)*=0; X% =0; x;=—1; x5=1.

3. OTMeTHUM 3TH KpUTHYECKHE TOUYKH Ha YUCIOBOM mpsmoit (puc.6).

4. Uccnenyem 3HaK Mpou3BogHON y' = —6X(1 — XZ)ZB KaXJIOM M3 MOJYyYeHHBIX HHTEepBaIOB: y'(—2)> 0, y'(—0,5)
>0, y'(0,5) <0, y'(-2)<0.

5. Touka x = 0 — Touka MakCUMyMa, TaK Kak IpHU Iepexojie uepe3 Hee clieBa HaIpaBo MPOU3BOJHAS MEHSET
3HaK C IJII0CA Ha MUHYC: Vmax = Y(0)=1.

Touku x = —1 1 x = 1 He SABAAIOTCA TOUKAMU IKCTPEMYyMaA.

—— e, T —,
= \{ . Y : N »
AN S A~
-7 - 4 7 x
—— R

i Puc.6

TT—

MOKHO MPOBECTH UCCIIC0BaHKUE (YHKIIMH C TIOMOIIBIO BTOPON MTPOU3BOIHOM.
Eciu B Touke X = Xo HepBas mpousBoanas pasua Hyimo (f'(Xg) =0), a BTopas

MPOM3BOIHAS OTJIMYHA OT HYJISI, TO X = Xg — TOYKa IKCTPEMyMa.

I[Ipu »TOM eciu BTOpas MNPOU3BOJAHAS B OTOHW TOYKE IOJIOKHUTEIbHA

(f"(Xo) >0), To X = Xo — TOYKa MHHUMYMa; €CJIi BTOpasi IPOU3BOIHAs B 3TOM Touke orpuratensHa (f "(Xo) <
0), TO X =Xo — TOYKa MaKCHMyMa.

s uccnenoBanus GyHKIMHA HA SKCTPEMYM I10 TIEPBOM M BTOPON MTPOM3BOIHON CIIEAYET:

1. Haiitu oGnacts orpeeneHus GyHKIIMH.

2. HaiiTi mepBy1o mpou3BOAHYIO (DYHKIIMH U CTallHOHAPHBIC TOYKH, T.€. TOYKH, B KOTOPBIX OHA 00paIaercs B
HYJTIb.

3. Haiftu BTOpYIO IPOM3BOMHYIO U UCCIICIOBATh €€ 3HAK B KAXKIOH KPUTHUECKON TOUKE.

4. BeImucaTh TOYKH IKCTPEMyMa U BEIYHCIUTE (€CITH HY>KHO) SKCTPEMYMBI (DYHKITHH.

[pumep 2. Haiiti skctpemymsr dyrkiun: f(X)=x3-3x%+1

Pewenue
1. OGracThio onpeneaeHus GYHKIHMH CITyKUT MHOKECTBO BCEX JICHCTBUTENBHBIX yrcel, T.e. X€R
2. OYHKIUS ©MEET MPOU3BOIHYIO BCIOMLY, TOITOMY KPHUTHYECKHE TOUYKH onpeaensiem u3 ycmosus ' (x) = 0.

F(x)=3x2 —6x, f'(x)=0,3x2 —6x =0.

3x(x —2)=0, .1'|=0, ,r3=2.

3. Haxomum BTOpYyIO0 mpou3Boanyio ¢pyaknuu " (X) =6 X — 6 . Mccneayem 3HaK BTOPOiA IPOU3BOIHON B
Kaxa0it kpurudeckoit Touke: f" (0) = — 6 <0, 3Hauut, X=0 - TOUKa MaKCUMyMa,

Ymax = Y (0) = 1.
f"(2)= 6 >0, 3HaunT, X=2 - TOYKa MUHIMYyMa

Ymin = Y (2)= 23 =322+ 1 =-3.

HawnGonpiee n HanMeHbIliee 3HaYeHUE (DYHKITHH

HawuGonbinum 3HavueHneM GYHKIIMN Ha3bIBACTCS caMoe OOJTbIliee, a HAMMEHBIIIMM - CaMO€ MEHbIIICe U3 BCEX €€
3HAYEHUH.

DyHKIUST MOXKET MMETh TOJIBKO OJHO HAHOOJbIIee 3HAYEHHE M TOJHKO OJHO HAaWMEHbIIEE 3HAYCHUE WU
MOYKET HE UMETh UX COBCEM.

YroObl HAlTH HanOoJIbIIIee ¥ HAUMEHbIIIee 3HaYeHHe QYHKIIMU Ha oTpe3ke a < X < b, rje oHa HelpepbiBHA,
CIIeIyerT:

1. Haiitu s5kcTpeMyMbl QyHKITHH Ha JTaHHOM OTPE3KE.

2. Haiitu 3navenne ynkiuu Ha kKoHiax orpeska: f(a) u f(b)

3. U3 BCEX HaMICHHBIX 3HAYEHU I BBIOpATh HauOoIIbIICe " HaMMEHbIIIEe.
[Ipumep 3. HaiiTi HanOonpliee 1 HaMMeHbIIee 3HaUeHNne PyHKINN

’ 2 >
= '__“-’H = %-"3 = %-‘” + 2 Ha orpesxke [-2;4].
Pemenne
1. Haiiiem skcTpeMyMbl (DYHKIHH, JUIS 9ero HalieM MPOU3BOJHYIO (DYHKIIMH U KPUTHYECKUE
Touku u3 ycnoBua y' =0 Y =0 mpuX;=0, X°—2x—3=0,
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2

D=b*-4ac=4-4-(-3)=16,, =L£.}.!l, x=-1, x;=3.
| 2 3
TSV SRS LY FISP LI PLR PETE RS 2 )
- + - + y' 4 }
-1' 0 3 \"
Puc.7 OtmeruM kputHueckue Touku 1 poma X =—1, x=0,

X =3, Ha YMCIIOBOU TIPsIMOii (puc.7).
HccnemyeM 3HaK MPOU3BOTHON B K&KIOM U3 MOTYUEHHBIX HHTEPBAJIOB:
¥'(=2)<0,y'(=0,5)>0,y'(1) <0, y'(4) <0.

e - =t 2 3,173
Takum o0pazom, Ymin = Y= = 4 M 3 2 res 12 12°
Ymax = Y(0) =2
1 2 3 1
Vinin = ¥(3) = 7814 5272942 = 11,
3amanus
| BapuanT Il BapuanT ‘ 111 BapuanT

Haiity MHTEpBaJIbl MOHOTOHHOCTH () yHKIIHIA:
a) y=x"—6x+5 a) y=2x"—4x+5 a) y=—x"—4x+3
6) y=2x"—4x+5 6) y=x"+x+1 6) y=(x—2)(x+3)
B) y:i_4x2+7x_8 B) y=x+3x* —6x+5 B) y=x"+3x"+3x+1

HccnenoBars Ha SKCTPEMyM (YHKIAH:
a) y=x>—10x+9 a) y=x"+9x-1 h) y=x"+x°—8x+1
0) y=1x3—§x2+6x—7 6) y=£x3—3x2+9x—2 6) -1y 34 45045
3" 2 3 3
B) y:x3—§x2+6x—2 B) y=%x3+%x2—6x+1 B) y:—%x3+%x2—6x+2
r) y=7x*—56x+8 ry=x"+2x-3 r) y=3x"-6x+5
HccnenoBaTs GYHKINN U IOCTPOUTH UX TPAPUKU

a) ¥y =x(2-x)° a) y=x°—5x*+8x a) y=2x"-3x+1
6) y=x>—4x*-3x+6 6) y:x3—6x2+25 0) y=x"—3x"+6x
B) y=x"+2x—3 B) y=2x"—x—-3 B) y=1-x—x°

d)opMa paﬁoTbI: NMMCBMCHHOC PCIICHUC B TCTPAAU

KoHTpoabHbIe BONPOCHI:

1. Kak cBsi3aHBI MeX Iy cOO0H CBOMCTBA (DYHKITUY U €€ MTPOU3BOIHOIN?

2. Cxema uccrenoBanus QyHKIUH, €€ OCHOBHBIE ATaIlbI?



25
CamocTosTeIbHas padoTa TeMe
«CpoiicTBa pynknumn. [loctpoenne rpadpuka GpyHkumm»

Henb: coBepuIeHCTBOBAaHUE HABBIKA PEIICHUS 3a]a4 IO TEME.

3ananue:l. Haiitn nHambGonbpliee W HauMeHbllee 3HaueHue ¢(ynkuuu; 2. HccnenoBaTh (yHKOHIO |
nocTpouTh ee Tpaduk. Pabora mpeacraBneHa B 28 BapuaHTax. BapuaHT ompenensercs 1Mo CHOHCKY B
TPYNIIOBOM XypHaJle.

Kputepnu ouneHKH:«5»-BepHO BBINOJIHEHBI 2 3alaHus; «4»-BEpHO BBINOJHEHBI 23aJaHHs, HO €CTh
HETOYHOCTH, WJIM HE KAa4YeCTBEHHO BBHINMOIHEHO MOCTPOCHHE Trpaduka; «3»-BHIIOIHEHHO | 3amganue; «2x»-
3aJJaHU€ HE BBIIIOIHEHO.

Metoanyeckne ykazanusi: Pemenue THIIOBOrO BapHaHTa paboOTHI:

IIpumep 1.

Haiitn Han6osbinee 1 HanMenbee 3nadenne Gynkmun Y = 3X — X° na orpeske [0; 3]

Pemrenne. q)yHKHI/IH JOCTHUTacT HaI/I6OHBIHerO U HAMMCHBIICTO 3HAUYCHUSA J]I/I6O B KPUTHUYCCKHUX TOYKaAX,
NpUHAUIeKAIINX 3aJaHHOMY OTPE3Ky, JIM00 Ha KOHI[AX 3TOro orpeska. Haiizem kputuueckue Touku (T.e.
TOYKH B KOTOPBIX ITPOM3BOHAS PABHA HYIIO HJIH HE CYIIECTBYET):

y'=3-3x*= 3(1— xz)

y'=0 mpu x=1€[0; 3] u x=-1¢[0; 3]

Haiinem 3Hauenne QyHKIMK B 3TUX TOYKAX U Ha KOHIIAX OTpe3Ka

y@®)=2; y(0)=0; y(3)=-18

Bribepem M3 Mpe/iioyKeHHbBIX 3HaUeHUH HanOobllee 1 HauMeHbIIIee.

Urak, Hambonblnee 3HAauYeHHE (YHKUMM Ha 3aJaHHOM OTpe3Ke paBHO 2 W jocruraercs mpu X =1,
Y.uus (@D = 2, a HanmenbInee 3HaueHue paBro -18 mpu X =3, Y, (3) =—18.

(x+2)°

4(x -1y
Pemenme.

O6mras cxema uccienoBaHus (PyHKITHI:

1. Haiitu oOmacth onpeneneHus (yHKITHH.

2. HccnenoBath noBeneHue QYHKIMU HA KOHIAX 0ONacTH onpenencHus. Haliti Touku pa3pbiBa QyHKIHH
Y ee OIHOCTOPOHHHUE MPeeNbl B 3TUX Toukax. HalTi BepTHKaIbHBIE aCHMIITOTHI.

BrrsicHuTb, aBnsercs (yHKIUS Y€THOM, HEIETHOM, TePHOANYECKOH.

Haiitn Toukm mepecedenns rpaduka GpyHKIIUH C OCAMH KOOPAWHAT W MHTEPBAIBI 3HAKOIIOCTOSHCTBA
(hyHKIIH.

Haiiti HakitoHHBIE aCHMITOTHI Tpaduka QYHKITUH.

Haiiti Toukn sKcTpeMyMa U HHTEPBABI BO3PACTAHUS U YOBIBaHUS (DYHKIIHH.

Haiitu Touku nepernba rpaduka GyHKINH U HHTEPBAIIBI €r0 BRITYKIOCTH W BOTHYTOCTH.

[MocTpouTs cxemaTrueckuit Tpaduk GyHKIIHN, HCIIONB3YS BCE MOMyYEHHBIC PE3YIIbTATHI.

IMpumep 2.

HUccnenosate GpyHKIuI0 Y = 1 TIOCTPOUTH ee TpaduK.

Hw

N O

1. dynknus He onpenenena, ecnmm X —1=0, (x=1)
OGunacts onpezeneHus: X e (—oo; 1)U (1 )

2. T.k. X =1- Touka pa3spsiBa QyHKIHH HCCIEAyeM MOBeIeHHe PYHKIUK B 3TOM TOYKE CIIeBa U CIIpaBa

- (x+2)’
lim ~—% = +oo,
X—1-0 4(X _1)2
3
lim M =400

x—1+0 4(X _ 1)2
T.x. npeaciibl paBHbI OO0 3HAUMUT X = 1 TOYKa pa3pbiBa BTOPOIo poaa.
CJ‘IC}.‘[OBaTeHLHO, npsamas X= 1- BCPTUKAJIbHAA ACUMIITOTA.
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3.IIpoBepumM (YHKIHMIO HAa YETHOCTH, He4eTHOCTh. HamoMuum, uto dyHkuus y = f (X) HasbBaeTcst 4eTHON
(HeYeTHOMW) eciy BBIMOJIHEHBI ABa ycinoBus: OONacTh OMpEACNeHUs] CHMMETPUYHA OTHOCHUTEIBHO Havala
koopauHar. f (—x) = f(x) (f(—x)=—"f(X)).

Ecmu y = f(X) uerHas, To rpadMKk CHMMETPHYCH OTHOCHUTEIBHO OCH OpJMHAT, @ ISl HEYCTHOH —
OTHOCHTEIIPHO Hayaja KOOPIHHAT.

3
(-x+2) (x—2)
f (_ X) = 2 2
4(-x-1) 4(x +1)
OyHKIMS HE SIBJISCTCS] HU YSTHOM, HU HEYETHOM, T.€. 00IIero BUja.
-DOyHKIHUS HE SBIAETCS NEPUOINYECKON

4. Haiinem Touku nepecedeHus rpaguka GyHKIUH ¢ OCSIMH KOOPHHAT

¢ OX:y=0mpu Xx=-2;
c OY: x=0 mpu y=2

Haiinem npoMeXyTK# 3HAKOTIOCTOSIHCTBA (DYHKITHH

3
y<0 3%<0:>X+2<0:>XE(—00;—2);
X_
3
y>0 :%>O =>X+2>0=xe(-2,) U (d+»)
X_

5. Haiinem HakjIoHHBIE acUMOTOTHL Y = KX+ b, rne

= tim 7O b= lim [ (x) ~kx]

X—>to0o X X—>to0

3 3 _ _ 12
b= lim (x+2)2_£ —[oo_oo]:llimw(“z) _x(zx D _
X—>+ 4(X—1) 4 4 x—>+ (X 1)
1. x3+6x*+12x+8-x*+2x*-x [
== lim > =|—|=2
4 x>+ (X—l) 0

1
y= 2 X+ 2 —HaKIOHHAas  ACHMIITOTA.

g X — —oo K u b BEuncngrores anaiornyso
6. Haiinem Touku sxcTpemyma (yHKIIMH U TIPOMEKYTKH MOHOTOHHOCTH.
Bo3spacranue u yosiBanne Gynkuun Yy = f (X) xapakrepusyercst 3HAKOM ee MPOU3BOTHON V' : ecin

B HeKoTopoM HHTepBasie y' >0, To B 3TOM HHTepBaje (QyHKIHS Bo3pacraer, a ecnu Y’ <0, To GyHKIHSA
yOBIBaeT B 9TOM MHTEpBAJIE.

®ynkuns Y = f(X) Moxker mMers skcTpeMyM TOJNBKO B TeX TOYKAX, KOTOPbIE MPHUHAIIEKAT
objacTu ompeneneHusl ¥ B KOTOPBIX €€ MPOM3BOIHAS paBHA HYINIO WM He cymectByer. Ecim Yy’ MeHser

(T3 2]

3HaK ¢ “+” Ha IPH TIePEeX0Jie Yepe3 MCCIEAyeMyI0 TOUKY, TO 3Ta TOYKa MAKCHMyMa, eClii Y’ MeHseT
3HaK ¢ “-” Ha “+” mpH Iepexoje Yepe3 MCCIEAyeMyI0 TOYKY, TO 9Ta TOYKa SBJISETCS TOYKOW MHHHMYyMa.
Eciu Y’ He MeHsieT 3HaK MpPH TIepeXoie Yepe3 TouKy X, , B 9TOH TOUKe IKCTpEMyMa HeT.

Haiinem Bce Touku u3 obnactu omnpenenenust pynkuun y = f(X), B koropsix npousBoaHas (Y')

oOparaercss B HOJb WK HE CYILIECTBYET.
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,3(x+2(x-1)° —2(x—1)x+2)°

(x+2)2(x—7).

y = =
4(x -1)" 4(x -1y
y'=0 mpu X, =-2, X, =7,
y' He cymectByer mpu X=1
CocraBuM TabIuILy
o I N I A ()
y’ + 0 + HE - 0 +
CYILIECTBYET
y / ’ /v — \ ~5 /v
BO3pacTaer BO3pacTaer yObIBaeT min BO3pacTaeT
®ynkuws Bospactaet Ha maTepBamax (—oo; —2), (—=2;1), (7;+0o0) u yoemaer na unrepsane (L 7).
Touka X =7 ectb Touka MuHuMyMa Y .. = Y(7) = %

7. Haiiziem TOuKH rieperuda v MPOMEXYTKH BBITYKIOCTH M BOTHYTOCTH (DYHKIIHH. HamomummM, 4TO
rpaduk ¢ynkumu Yy = f (X) Has3pBaercs BHIMYKIBIM Ha uMHTepBane (a@; b), ecnm B KaxIo0il TOUke 3TOrO

MHTEpBasa rpaduK JIEKHUT HIDKE JTI000M cBoel kacatenbHOW. ['paduk ¢dynxumm y = f(X) Ha3pBaercs
BOIHYTBHIM Ha HHTepBayie (a; b), ecnn B kaXkmol TOUKe 3TOro MHTEpBaIa rpaduK JISKHUT BhIIIE TF000H cBOei
KacaTeabHOM.

o~

v

BbinyKkAbll rpadpuk BorHyTbI rpadmk
0 0 Y pad Touku, B KOTOPBIX (HYHKITHS

MCHSCT BBITYKJIOCTh Ha BOTHYTOCTh UJIN HaO60p0T, HAa3bIBAIOTCA TOUKaAMHU Hepem6a.

ITepern® BO3MOXEH B TOYKAX, B KOTOPBHIX Y” paBHa HyIIo WM He cymectByer. Ecmm y” <0 Ha
unTepBane (a; b), To rpaduk GpyHKIMYM SABISETCS BBITYKIBIM (M) Ha 3TOM HHTepBaie, ecau xe y” >0, To
Ha uHTepBane (a; b) rpadux BorHyThIi (L) .

Haiinem

TOYKH riepernda

- 12(x+2)(x—7)+(x+2)2 kx—l)3 “3(x -1 (x+2) (x-7) ) 54(x +2) _20(x+2)
4x-1f Ax-1"  2x-1)"

y=f(X):

y'=0 mpn x=-2

CoctaBum Tabnuiry

y" He cymectByer mpu X=1

X | (~o0;=2) [ 2| (-21) 1 & +o0)
a - 0 + HE CYIIECTBYET +
y M 0 U HE CyLIECTBYET U
Touka (—2; 0)- To4Ka neperuda.
JIOTIONTHUTETbHBIC TOUKH: R
y
y(-3)~-0,01
y(3)~78
y(-6)~-0,3
. b y (x+2)°
. rpaduk pyHKIHH, Y = ——
padmie®y A(x—1)? -
144 .
y=-x+2
2 L/
7 ;
-8 0 1 7 «




Bapuanr 1

1. Hatiti HauGosbliiee 1 HAMMEHBIIIEE 3HaUCHHE (DYHKITUU Ha OTPE3Ke:

2. UccnenoBaTh (DyHKIHIO U TOCTPOUTH €€ rpaduk: Y = W
Xx—-1

BapuanT 2

1. Hatiti HauGosibliiee 1 HAUMEHBIIIEE 3HaYCHHE (DYHKITUU Ha OTPE3KE:

x® +16
X
BapuanT 3

2. UccnenoBaTh GyHKIMIO U IIOCTPOUTH e Tpaduk: Y =

1. Hatiti HauGoibliiee 1 HAMMEHBIIIEE 3HaYeHHE (DYHKIIUU Ha OTPE3Ke:

x3 -1

4x°
Bapuanr 4

2. UccnenoBaTh GyHKIMIO U TIOCTPOHTH €€ Tpaduk: Y =

1. Haiftn HanbombIiee 1 HaNMEHbIIee 3HaUeHNe (PYHKITUN Ha OTPE3Ke:

x—-1
x? —2x
Bapuanrt 5

2. UccrnenoBaTh (DyHKIHIO U TOCTPOUTH €€ rpaduK: Y =

1. Haiiti HanOoibliiee 1 HaUMEHbIIIee 3HaUeHHe (DYHKIIUU Ha OTpE3Ke:

3

2(x+1)?

Bapuanr 6

2. UccnenoBath GYHKIMIO B TOCTPOUTH €€ Tpaduk: Y =

1.Haiitin HanOopiiee 1 HanMEHbIIee 3HaYeHNe (DYHKIIMK Ha OTpe3Ke:

x*+1
X
Bapuant 7

2.MccnenoBaTh GYHKIUIO U TIOCTPOUTH ee rpaduk: Y =

1.Haiitn HanOompIiee 1 HanMeEHbIIIee 3HaYeHNe (DYHKIINK Ha OTpe3Ke:

2x-1
2.MccnenoBaTh QYHKIIUIO U TIOCTPOUTSH €€ Irpaduk: y= ( 1)2
X —
BapuanTt 8
1.Haiitn HanOosnplee 1 HaMMeHbILee 3HaYeHUe (QYHKIIMK Ha OTpE3Ke:
4%
2.MccnenoBath (yHKIMIO U IOCTPOMTH €€ rpaduk: Y = — 1
X —
Bapunant 9

1.HaiiTn HanGosbiiee 1 HaMMEHbIIIee 3HaUeHUe (DYHKIIMK Ha OTpe3Ke:

28

X+6
=—: |-55
y x? +13 [ |

y=§+cosx; [0; 7]

X—3

=——:1|-510
y x? +16 [ |
X+3
= ;=37
y x> +7 [ ]

y—i—sin X; {—Z'ﬂ}
2 27

X

x2+16’[ 37]

y

y=—~ —cosx; [~z 7]
V2

3
Y == X—Cosx [- ;7]



X
2.HccnenoBath (GyHKLUIO U IOCTPOUTH €€ Tpaduk: Y = 31
+ X
BapuanTt 10

1.Haiitu HanOomnblee 1 HaMMeHbIIee 3HaYeHHe (YHKIUU Ha oTpe3ke: Y = COS X — —=;

2X

1+ x?
Bapuant 11

2.HccnenoBath (GyHKLIUIO U ITIOCTPOUTH €€ Tpaduk: Y =

. Hatiti HanGonpliee 1 HauMeHbllee 3HaUeHUE (DYHKIIMU Ha OTPE3KE:

x* +3
X
BapuanT 12

. UccnenoBats GyHKIUIO U TIOCTPOUTH ee rpaduk: Y =

. Haiiti HanOonpiiee 1 HauMeHblee 3HaUeHUE DYHKIIMU Ha OTPE3KE:

x> +4
X
BapuanT 13

. MccnenoBath QyHKIMIO U TOCTPOUTH €€ rpaduk: Y =

. Haiitn HanGompItiee 1 HAaMMEHbIIIee 3HaYeHNE (PYHKITUH HA OTPE3KeE:

X* —2X+3
x—-1
BapuanTt 14

. MccnenoBath QyHKIMIO ¥ TOCTPOUTH €€ Irpaduk: Y =

. Haittn HanGounbliee 1 HaMMeHblee 3HaYeHUe QYHKIIMH Ha OTPE3Ke:

X
x?+5
Bapuanr 15

. UccnenoBathk GyHKIUIO U IOCTPOUTH €€ rpaduk: Yy =

. Hatitin HanGonpiee n HanMeHbIee 3HaYeHNE (PYHKIINK Ha OTpE3Ke:

2X—8

(x-3)°
BapuanTt 16

. UccnenoBate GyHKIMIO U IOCTPOUTH €€ rpaduk: Y =

. Haiitn HanGoneiiee u HanMeHblee 3HaUeHUE (PYHKIIMU HAa OTPE3KE:

2X
(x-2)*
Bapuant 17

. UccnenoBath GyHKIUIO 1 IOCTPOUTH ee rpaduk: Y =

. Hatit HanOonblliee ¥ HauMEHbIIIee 3HAUCHUE (I)YHKI_II/II/I Ha OTPE3KE:

4

. MlccneroBath hyHKIMIO U IOCTPOUTH €€ Tpaduk: Y = — 1
X —

BapuanT 18

. Hatitu HanOonblliee 1 HaUMEHbIIIEE 3HAUCHUE (bYHKHHH Ha OTPE3KE:

X+3
2(x+2)?

. UccnenoBates GyHKIUIO ¥ IOCTPOUTH €€ rpaduk: Y =

29

\/E!
y =3x+x° -1-3x%; [-1.2]
y=x%"++/3; [-14]

1 5 5.3
=—+X —=X";[0;2
y=3 3 X102

y =1-2x*+x*; [-2,0]

. T T
=SIN2X—X-2,; [-—;—
y [ > 2]

y=x°—3x* -9x+3; [-2:3]
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BapuanTt 19

1. Haiitn Hanbonblee 1 HauMeHblee 3HaueHne GyHKIUU Ha OTpe3ke: Y = COS X + 7 X— E ; [0;2]

2X
x? +1
BapuanT 20

2. UccrnenoBaTh (DyHKIHIO U IOCTPOUTH €€ rpaduk: y =

1. HaiiTi HauGonbIee H HanMeHbIIee 3HaUeHre GyHKIHH Ha otpeske: Y = 3X* +16x° +9. [-31]

16x?

X—4
Bapuanr 21

2. UccnenoBaTe GYHKIHMIO U TIOCTPOUTH €€ rpaduk: Y =

. 1
1.Haiitn nanGonbiiee 1 HauMeHblIee 3HaYeHNEe QYHKIMK HA OTPE3KE: Y = X + —; [1; 20]
X

2x+1
2.WccnenoBath GyHKIMIO U IOCTPOUTH €€ TPAdUK: Y = ——
(x+1)
BapuanT 22

1. HaiiTi HanGomnbIiee 1 HaMMEHbIIee 3HaueHne (YHKIMK Ha OTpe3Ke: Y = sin 2X — X; [O; 7r]
X

3-x°

BapuanT 23

2.HccnenoBath GyHKIUIO U TIOCTPOUTH €€ Tpaduk: Y =

. x-1
1. HailiTi HanOomnbIiee 1 HaMMEHbIIIee 3HaueHNe (QYHKIMH Ha OTpE3Ke: Y = 2—3; [— 3; 3]
X"+
X
X% +2
BapuanTt 24

2.HccnenoBath (GyHKIHUIO U TIOCTPOUTH €€ Tpaduk: Y =

1. Haiitn nan6Gonpliee ¥ HaMMEHbLIEE 3HaYeHUE (QPYHKIMU HAa OTpE3Ke: Y = V3x—2sin X, [O; 7z]
3

3-X
Bapuant 25

2.MccnenoBaTh QYHKIHUIO U TIOCTPOUTSH ee rpaduk: Y =

. . X T
1.Haiity HanOosnpliee 1 HauMeHbIee 3HadeHNe (PyHKIHUU Ha oTpe3ke: Y = SIN X — E; {— —; —}

X

3+x°
Bapuanr 26

2.MccnenoBath (yHKLHUIO U IOCTPOUTH €€ rpaduk: y =

1.Haiitu HanOosnpliee 1 HaMMeHbIlee 3HaUeHHE (YHKLNU HA OTpe3Ke: Y = —; [— 1 1]

3

X—2

2.MccnenoBath yHKUIHUIO U IOCTPOUTH €€ rpaduk: Y =

®opma pabdoThI: TICHEMEHHOE PEIIEHHE B TETPaan
KoHTpoabHbIe BONIPOCHI:

1.YT0 3HAYUT - NPOMEKYTKU 3HAKOIOCTOSIHCTBA?
2. YT0 3HAYUT - MOHOTOHHOCTH ?



31

CamocTosTebHas padoTa 1o Teme
«HUccnenoBanue PyHKUMHU ¢ IOMOIIbIO MPOU3BOIHOI»
Iesanb: coBepilIeHCTBOBAHNUE HABBIKA PEIICHUS 3a7a4 IO TEME.
3ananme: pabora npeACTaBIICHA B IBYX BapHaHTaX, U3 Tpex yacTeill. BapuaHT onpepenseT npemnoaaBaTeb.
KpuTepuu oumeHkn: «5»-BepHO BHITIOMHEHBI 3aanus yacteit A,B,C; «4»- BepHO BHIIOTHEHBI 3aJaHUS
gacteit A,B; «3»-BepHO BBITIOTHEHBI 3a1aHUSI YACTH A.
MeTtoanyeckne yKa3zaHusi: CMOTPH NPEAbIAYIE pa0doThl 1o Teme 2.2. [IpunoxeHne npou3BoIHON

BapuanTt Ne 1
Yactps A
1. Cxonbko uHTEpBaIOB yObIBaHUA UMeeT QyHkuus f(x) = x3 — 3x?
A.1. b.2. B.3. I.Huoaxoro
2. CKOJBKO KPUTHYECKHX TOUeK uMeeT pynkims f(x) =x° — 9x* + 15x
A.2. B.1. B.3. I'. Hu oguoii
3. 3Hauenne GyHKIMH y = — X° + 4X + 2 B TOYKe MAKCHMyMa PaBHO. ..
A.0. B2. B.6. T'8.
4. Cymma abcruce KpuTHIecKux Touek Gyukmun f(x)= x°+ 12x* +21x—6 pasHa...
A.-1. B.7. B.-8. T.-T.
5. Touxoit Maxcumyma dyrkmmn f(x) =16x° +81x° — 21x-2 sBsIeTCSL. .
A.-1. B35 B.-3. T.-35.
Yacrs B.
1. HaiinuTe TaHTeHC yriia HAKJIOHA KacaTeNbHOW K OCH aOCIIMCC, ecii KacaTelnbHas IPOBEJeHa Yepes3
TOUKY Xo rpaduka pynxmun y = f(x), rae f(x) = x° -3x + 1, xo =2
2. Haiiiute CKOPOCTh TOUKH B MOMEHT to = 4, ecrn x(t) = t° - 4t?
3. Haiinure TouKy mepern6a k rpadguky GyHKIuH y = X° - 3x° +1
Yacte C.
1.Hamuumre ypaBHeHHe KacaTenbHOM k rpaduky Gyrkimn f(x) = x*— 1 B Touke ¢ abemuccoii Xo = - 1
2. WccieoBaTh ¢ MOMOIIBIO TIPOM3BOAHOI (YHKIIHIO i mocTpoiite rpaduk: f(x) = x° —3x° —9x.

Bapwuant Ne 2
Yactb A

1. CkoibKO WHTEPBAIIOB BO3pacTaHus uMeeT GyHKmms f(x) = x* - 3x%?
A.1. b.Huomnoro. B.2. I.3
2. CKOTBKO KPUTHYECKUX TOUeK nMeeT PpyHkius f(x) = x*— 6x° +9x
A.Huomuori. B.3. B.1. T.2.
3. 3navenue GyHKIEA y = 2x° - 8x + 11 B TOUKe MHHIMyMa PaBHO. ..
A.0. BS5. B.2. T.3.
4.Cymma abCIIICC KPHTHIECKHX TodeK GyHKImn f(X)=x’-3x*-9x-4 pasua: A — 1; B3;B — 3;I" — 2.

5.Toukoit MuanMyma dyskimn f(x) = 16x>-27x* —x—5 semsercs...A. 1. Bb. . B.—. TI.-1
Yacrts B.

1. Hatigute TaHTeHC yTiTa HAKJIOHA KacaTedbHONH K OCH abCIIMCC, €CIH KacaTelbHas MPOBeIeHa Yepe3 TOUKY
Xo rpaduka pyskmmn y = f(x), rae f(x) = -x>2x* +2 , xo = -1

2. HaiizuTe CKOpPOCTb TOUKH B MOMEHT to = 4, ecrn X(t) =t° -t + 5

3. HaiiuTe Touky nepernba k rpaduky GyHKImn y = - 3x° +4,5x°+ 1

Yacts C.

1.Hanmmmwure ypaBHeHHEe KacaTenbHON K TpaduKy QYHKIUN

f(x) = x* - 2x + 1 B TOUKe ¢ aBCuUHCCoit Xg = 2

2. VcerenoBaTh ¢ MOMOIIBIO TTPOM3BOIHOM DYHKIMIO 1 mocTpoiite rpaduk f(x) = x>+ x° - 3x +1
®opma padoThI: MUCHBMEHHOE PELICHNE B TETpalu

KoHnTposbHbIE BONIPOCHI:

1.Kakue Touku Ha3bIBAIOTCS KPUTUUECKUMU?

2. Kakue TouKH Ha3bIBaIOTCS SKCTPEMANIbHBIMU?
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CamocTosTeapHast padoTa o Teme
«YpaBHeHHe KacaTeJIbHOH K rpadpuKy QyHKIMI»

IeJsib: 3aKpenUTh arOPUTM HAXOXKICHUS YPaBHEHHSI KacaTeNbHOU K TpauKy (QyHKIIHH;

3ananue: 1. [ToBTOpUTH anropuT™ «YpaBHEHHE KacaTelbHOU K rpaduky ¢yHkiuu Y=f(X) B Touke Xo=a»;
pazolpath npuMep;

2. BBINOTHATH YIpaKHEHUS JJ151 3aKPEIICHHS.

Kputepuu omeHKH:«5» BBITOIHEHBI BCE 3aJaHMs TECTa MPABHIBHO, «4» BBIMOJHEHbI 4 3aMaHusA TecTa
IMpaBUJIBHO, «3» BBITIOJTHCHBI 3 3alaHud TeCTa MPaBUJIbHO, 2» BBITIOJTHEHO 2 3alaHusd.

MeToauuecKkue yKa3aHMsi: UCIIOIb3YH alITOPUTM ypaBHeHHe KacaTeJbHOH

. Jana pyHkuusa Y = f(X) MU TOYKA X,
«YpaBHeHUe KacaTeJbHOI K rpaguky pynkuouu y=f(x)

1. O603Ha4nTH abCHMCCY TOYKK KacaHUs OyKBOH a. Y= Yo

2. Boruucnuts f(a). k= X—x, k=f(x)
3. Haiitu f'(x) u BeruucnuTs f'(a).
4. TloncraBuTh HaiinenHsIe uncia a,f(a),f'(a) B popmymy f'(x) = Y=o
0

y=f(a)+f'(a)(x—a) X=X,
Ipumep: CocraBbTe ypaBHEHHE KacaTeNbHOHN K rpaduKy
(1) ¥ = %x3 —dx+1 5 . 3

YHKIHN B TOYKE ¢ a0CIHCCOl X,=3. T
Pewenue. Y.=Yo =7 (xO)'(x_xo)
1. x, = 3 — abciucca TOUYKH KacaHusl.
2. f(3)=-2.

3. f'(x) =x*—4,f'(3)=5.

4.TToacTaBUB B ypaBHEHHE KacaTelbHOM 3HAUYEHHS X =3, f(X,)=-2, f '(X,)=5, moayuum y = — 2 + 5(X — 3), T.¢.
Yy =5X —17. 3T0 1 eCTh HICKOMOE ypaBHCHHE KacaTEIIbHOM.

Otser: y = 5x-17.

YnpaxkneHus

Haiitu ypaBHeHue KacatenbHO# K rpaduky GyHkiuu f(X) B Touke ¢ adcuuccoi X,. Pemienue Bectu 1mo
o0pasity mpuMepa, YKa3aHHOTO BhIllle. BRIOpaTh MpaBUIIbHBINA OTBET.

1 2 3 4
1.f(x)=-x*4x+2, x,=-1. y=-2x-3 y=2x-1 y=Xx+3 | y=2x+3.
2. f(X)=-X*+6x+8, X,=-2. y=2x-6 y=10x+12 | y=4x+8 | y=-10x+8.

3 =7X+8 =8X+7 =9X+8; =8X+6.
3. f(X)=x" +5x+5, x,=-1. y=7x+ y=8x+ y=9x+8,; y=ox+

?_T y=m—X y=7T—2X = ——2X =
o y y

4. f(x)=2cosX, X,=

5.f(x)=1-sin2x,%,=0 y=1-2x y=2X y =-2X%; y=2x+1

®opma padoThl: TUCEMEHHO B TETPaau
KoHTpoabHbIe BONIPOCHI:
1. Yro Takoe xacarenpHas?

2. YpaBHeHHE KacaTelnbHOU?



TEMA 1.4. UHTEI'PAJI

CamocTosTesnbHasa padota nmo teme «Ilepsoodpaznas»

].le.]'lb: 3aKpCIIUTh U CUCTEMATHU3UPOBATh HABBIKH, ITOJTYYCHHBIC HA 3aHATHU; OBJIAJICHUC IPAKTUUCCKUMU

HaBbIKaMH UHTCTPUPOBAHUA ITPU PCIICHUN ynpamHeHHﬁ.
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3ananue:1.OTBeTUTH HAa BONPOCHL;, 2. BBHIMOMHUTE 33/IaHUS CAMOCTOATENBHON paboThl. Pabora cocTout u3 4

BapuaHToOB. CBOOOHBIN BEIOOp BapHaHTa.

KpnTepml OICHKH: «5»- BCPHO BBIITOJIHCHEI BCC 3aJaHH, «4»- BCPHO BBIIIOJIHCHBI BCC 3aJlaHUA U CCTh

HEZ0YETHI; «3»- BEPHO BHIMIOIHEHO | 3a1aHue; «2»- BBIOJIHEHO MEHEE MMOJIOBUHBI 3aJaHUM.
Metoanyeckue yKa3aHus:

MepBooGpa3Hasn (antiderivative)

dyHkuusa F (x) HasbiBaeTcsa nepBoo6pasHon Ansa dyHkuum [ (x) B
HEeKOTopoM npomexyTke X, ecnu ee npomnsBogHas pasHa f (x):

F'(x)= f(x)
Mpumep. NockonbKy ’

(,\‘3) = 3x?

3 2
Torga X ecTb nepBoo6pasHas Ans byHKUMM 33X

IIpaBra BEIYHACJIEHAA NepBoo6pasHbIX

N IIpasuna IIpaMepw
1
1 | IlepBoo6pa3sHasi CyMMRI paBHa f(x)=x* F(x)=—x* IlepBoobpa3Has mis
cyMMe NepBoO6Gpa3HBIX 3

g(0)=2x; G)=x*  dymKumm f(x)+8(): %x’+x’

1
2 | ITOCTOSHHEIM MHOXHTEJbL MOXHO Sf(x)=x3 F(x)=; x*

BREIHECTH 334 3HAK epBO0OpasHOK 3

1
Jf, (x)=3-x3, 3gaumr, F, (x)=3-zx‘=zx‘

3 | Ecim F(x)—nepBoobGpasHas mis f(x)=(2x-1)%. Ina h(x)=x°—nepsoobpasHas H(x)=
6

b— ’ ’
jl‘(x)uk. HOCTOSHHREIE, k#0, TO i, Tl h(2x—1)=(2x—1)* nepeoobpas-
+ F(kx+b)—nepsooGpassas ans 6 1 @x—1)¢ @x—1)¢

1
HOH 6yner - H(2x—1)=———— F(x)=——
f(kx+b) ymor s Hde=R)= ==y E @0
N IIpaBuJia BRIHCIIEHUA WHTErpajioB IIpamepH
1 s » 1 1 1 1 1 5 1 1 5 5
(U, @) +£, () dx={f, (x)dx+[f, (x)dx [ O +5x)dx=[ x'dx+ [Sxdx=—2| +_x*| =—+- =2
] e e 0 0 0

2 [k-f@)dx—k-[fix)dx }5xdx=5-}xdx=5~(%x’

s
)=5-(‘-2=-—'1’)=5'1,5=7.5
1 2 2

BOHpOCbI: (LITO OBl MMOHSTh YPOBEHb 3HAHHHN MUCIMILTHHBI TIOMPOOYITE OTBETHTH HA CISIYIOLIHE BOMPOCHI, HCIOIb3YsI CIIHCOK

OCHOBHOM U JIOTIOJIHUTENBHOM JuTepaTyphl). Eciu ecTh He00X0OMMOCTh, TO 3aKOHCIEKTUPYHUTE OTBETHI HA BOIIPOCHI.
. Uto sABNISIETCS OCHOBHOM 3a/1a4€il MHTErPAJIbHOIO UCUHUCIIEHUS?

. Kakas ¢pynkums HazpiBaeTcst mepBooOpa3HOi I 3ajaHHON HyHKIAH?

. Ecni F(x)— nepBoobOpasnas s f(X), To KaKMM PaBEeHCTBOM CBSI3aHBI OHU MEXKIY C0O00ii?
. [lepBoobpasnast onpenensiercss HeoqHO3HaYHO. Kak 3T0 HY»KHO TOHUMATh?

. [louemy npu uHTErprpOBaHUM QYHKIMH MOSIBIISETCS IPOU3BOJIBHAS IIOCTOSHHAS?

. [louemy onHa QYHKIMS HMEET LEITYI0 COBOKYITHOCTh IEPBOOOPA3HBIX ?

. Kak 3anucatp BCro COBOKYITHOCTb MEpBOOOPa3HbIX (PyHKLINI?

. Uto Ha3bIBaETCS HEONPENENEHHBIM HHTErPaIoM?

. Uem oTnmuaercst HeonpeeaeHHbI HHTEerpal OT nepBooOpa3Hoi GyHKIMN?

10. B 4eM cOCTOMT reOMETPUUYECKUI CMBICI HEONIPEAEIIEHHOI0 NHTErpaa’?

11. Yto Takoe onpeeneH bl HHTErpan?

12. ChopmynupyiiTe OCHOBHBIC CBOWCTBA OIPEEIIEHHOT0 HHTErpaa.

O 001N DN K~ W —
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13. B 4em 3akit09aercsi TeOMETPUUYECKUI CMBICI ONPENENeHHOro NHTerpana?
14. MoxeT 11 IIIo1a s KpUBOJIMHEHHOM Tparenuy ObITh paBHOH OTPULATENILHOMY YHCITY, HYJIIO H ToYeMy?
15. TlpuBeanTe mpuMepsl GU3NIECKUX U TEXHUIECKUX 3a7a4, KOTOPble MO)KHO PELIUTH C ITOMOIIBIO

ONpPEACIICHHOIO UHTCTpaja.

Bapuanrt 1
1. Hatinute nepBooOpasHyro st
CIEAYOMMX (yHKIIHI:
A) f(X) =/7;
B) f(x) = x11;
1
B) f(x) = =
) f(x) = x8 + 3x7 — 5x + 2;
— 5 2.
1) = - cos2x 3X'

E) f(x) = (4x — 5)?;

XK) f(x) = sin( > — 6x).

2. Haitnure epBooOpa3Hyro ISl CIEAYFOIIHX
(hyHKIIH, TPOXOIAIIYIO Yepe3 TOUKy M:

A) f(x) = 3x? - 8x3 +5, M(-2; 10);

B) f(x) = - 8 cos 3, M(; 5).

Bapuanr 3

1.Haiinute mepBooOpa3Hyro IS CIICTYIOIITHX
dhyHKIIHIA:

A) f(x) =- 0,45;

B) f(x) = x19;

B) f(x) = 5

x7’

) f(x) = 2x° + 3x° — 2x;
I[) f(X) = sin32 x \/7;
E) f(x) = (5x — 6)3;
X) f(x) = cos( % — 5x).
2. Haiinute nmepBooOpa3Hyo s CIEAYIOIIIX
(hYHKIHIH, TPOXOAAIIYIO Yepe3 TOUKy M:
A) f(x) = - 9x? — x + 4, M(-4; -20);

B) f(x) = 4 sin 3x, M(g; 7).

®opma padoThl: TUCEMEHHO B TETPAJIH.

BapuanT 2
1. Hatinute nepBooOpa3Hyro IS CISAYIONIMX
GbyHKIM:
_12,
A) f(X) =
B) f(x) = x°°;
1 .
B) f(x) = =

X
N f(x)= x°+8x3 —+/5;
) f(x) = 4 + sin 2x;
E) f(x) = (2 = 7x)*%;
_ 3

}K) f(X) B sin2(4x—3£)'

2. Haitnure mepBooOpasHyIo TSt CICAYIOIIHX
(hyHKIWH, TPOXOISIIYIO Yepe3 TOuKy M:

A) f(x) = 4x3 + 10x -9, M(3; 15);

-5 T._

b) f(x) = e M(3, 2).
Bapuanr 4
1.Haiiaure mepBooOpa3HyIo IS CIICIYIOTIX
(OYHKITH:
A) f(x) =132;
B) f(x) = x1;

1

B) f(x) = ;
I f(x)= —2x + 6x°—0,5;
) f(x) = % + cos x;
E) f(x) = (V2 — 6x)°%;
K) f(X) = ——

cos2(3x+m)’
2. Haiigure epBo0Opa3HyIO Il CIIEAYIOIIIX
(hyHKITHH, TPOXOAAIIYIO Yepe3 TOUKy M:
A) f(x) =7 - 6x2 + 12x3 , M(2; -25);
B) () =z M(ZF5 —5).

sinZ x 4
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CamocTosTebHas padoTa 1o Teme
«HeomnpenesieHHbII HHTETPaI»
Hean: yrinyOneHHOEe H3ydeHHWE TEMBI, PpEIICHHE CJIOXKHBIX 3aJaHuii; (OpPMUPOBaHHWE YMEHHH HWCIOJIB30BaTh
CHELHAaIbHYIO U JIOMOIHUTENBHYIO INTEPATYPY;

3ananme: 1. Pa3zoOpars mpumepsl, 00paTuTh BHUMaHHE Ha opopMIIeHUE 3aaHus. 2.BBIYUCINTE HEONMpeneICHHbIS
unTerpansl (10 3amanuit), 24 Bapuanrta. BapuaHT BEIOpaTh, COTIACHO CITUCKA B TPYIIIOBOM XKypHAJIe.

Kpurtepuu ouenku: «5» BEpHO BBIIOJTHEHBI BCE 3aJaHus; «4» BEepHO BBIONHEHBI 8-9 3ananuii; «3» BepHO
BBITIOJHEHO 6 3aJJaHUi; «2) BBIIOJIHEHO MEHEe MO0JIOBUHBI 3a1aHUH.

Metoauueckue ykazanusi: B teme «HeompeneneHHbI UHTErpam paccMaTpuBaercsl 3ajada, oOpaTHas 3agade o
nuddepeHpoBaHu QYHKIHHA.

3agaya cocrouT B crieayromieM: gaHa (ynkius f(X) , sBisonascs mpou3BOIHON HekoTopoi ¢yHkimu F(X) ;
Tpebyercs Haiith dQyHkimo F(X) .

K Ttakoii MaTeMaTHUeCKOH 3a7a4e MPUBOAAT MHOTHE (PU3NYECKHE, XUMUYECKUE U IpyTHe 3a7a4ul, HanpuMmep, 3a/1aua
00 OTBICKAHWHM 3aKOHA PaBHOMEPHOTO ABIIKEHHS MAaTepHallbHOM TOYKH BJONL MPSIMOM MO 3aJlaHHOW CKOPOCTH,
3a/1a4a 0 HaXOKJICHUU 3aKOHAa XMMUYECKON PEaKUu 110 U3BECTHOU €€ CKOPOCTH.

Ocoboe 3HaveHHWe 3Ta TemMa MMeeT NpH pemieHnH auddepeHIanbHbIX YpaBHEHNH, ONMUCHIBAIONINX Pa3IMYHbIC
(du3nvecKre U MEXaHUIECKUE MTPOIIECCHI.

21}15[ YCIICIIHOI'0 YCBOCHHM A HABBIKOB MHTEIPUPOBAHHNA HAZ10, IMPEXKIAC BCEro, BBIYUUTh HAM3YCTh Ta6HI/IHy HWHTETpaJioB
U CBOMCTBa UHTETPasOB.

Tabnuua npocTernX MHTErpanos

1.[0-du=C; 2. [1-du=u+C;
3.Iu“du=:::jll+C,a¢—l; 4.I%du=—%+c;
S.I%du =2\u +C; 6.I%du=ln|u|+C;
" a’ u u
7.Ia du=E+C; 8.Ie du=e"+C;

9.jsinudu=—cosu+C; 10.Ic0sudu=sinu+C;

1 1
11. | ——du=tgu+C; L = .
Icoszu g 12 Isinzudu ctgu+C;

[TpaBuiia uHTErpUpPOBAHUS

L f(f(x) + g(x))dx = [ f(x)dx + [ g(x)dx;

2. [kf(x)dx = k [ f(x)dx;

F(kx + m)

3.Ecmu [ f(x)dx = F(x) + C, To [ f(kx + m)dx = =

+C
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ITyCTh W3BECTHO, 4TO jf(x) dx=F(x)+C

Toraa ff(kx+b)dx= lF(1cx+b) +C

k
210 IIPpaBUWIO YIIPOIIACT BBIMHCIICHHUEC MHOT'MX HCOIIPEC/ICIICHHBIX HHTCI PaJIOB.
Harmpumep:
4 > 4
x+2 3 X
I(x+2)3dx=u+C X dn=—+C
4 g 4
4 z 4
J-(7x+2)3dx=lM+C =2
i/ 4 J 4
|1 i :
Icos(2x) a’x=§sm(2x)+C cosxdx=sinx+C
Je—3x+1dx:%e—3x+l +C °exdx == ex +C

2.Bvtuucaumo neonpeoeneHHblil UHMeEZPal.

Bapmnasnr 1 Bapuanr 2 Bapuanr 3
1. [7dx 1. [ 5dx 1. [ 3dx
2. [ x8dx 2. [ x%dx 2. [x3dx
3. [~dx 3. [~dx 3. [~dx
4, [sinx dx 4. [cosxdx 4, [sinx dx
5. [ 8e*dx 5. [4e*dx 5. [ 5e*dx
6. [4cosxdx 6. [ 6sinx dx 6. [9cosxdx

7. f(7x — 8)*dx

8. [(7x? — 3x3 + 4x%)dx

9. [ sin(7x —2) dx

10. [(8 cos 4x — 2v/x + e5**2)dx

7. f[(3x + 9)%dx

8. [(5x% — 4x? + 7x*)dx

9. [ cos(5x — g) dx

10. [(6sin 2x — 6v/x + ”*%)dx

7. [(4x — 3)°dx

8. [(4x* + 6x? — 8x7)dx

9. [ sin(6x —2) dx

10. [(3 cos 5x — 7v/x + e®**1)dx

Bapuanr 4 Bapuanr 5 BapuanT 6
1. [ 2dx 1. [ 4dx 1. [ 6dx
2. [x5dx 2. [x%dx 2. [x7dx
3.[~dx 3. [~dx 3. [~dx
4. [ sinx dx 4. [ cosxdx 4. [sinx dx
5. [ 6e*dx 5. [3e*dx 5. [ 9e*dx
6. [4cosxdx 6. [ 6sinx dx 6. [9cosxdx

7. [(6x — 10)8dx

8. [(6x3 + 8x7 — 3x8)dx

9. [ sin(9x — g) dx

10. [(8 cos 4x — 2v/x + e5**?)dx

7. [(5x + 11)7dx

8. [(12x7 + 6x5 + 4x%)dx

9. [ cos(8x — g) dx

10. [(6sin 2x — 6v/x + e”**)dx

7. [(7x — 2)3dx

8. [(4x3 + 3x? — 5x2)dx

9. [ sin(3x — %) dx

10. [ (3 cos 5x — 7vx + e+ 1)dx

Bapuant 7
1. [ 8dx
2. [ xBdx
3.[~dx
4. [ sinx dx
5. [ 8e*dx
6. [4cosxdx
7. [(7x — 8)*dx
8. [(7x% — 3x3 + 4x5)dx
9. [ sin(7x — g) dx
10. (8 cos 4x — 2v/x + e5**2)dx

Bapuanrt 8
1. [ 9dx
2. [ xbdx
3. [~dx
4. [ cosx dx
5. [4e*dx
6. [ 6sinx dx
7. f(3x + 9)%dx
8. [(5x3 — 4x? 4+ 7x*)dx
9. [ cos(5x — g) dx
10. f(6sin2x — 6v/x + e”*"%)dx

BapuanTt 9
1. [ 10dx
2. [x3dx
3. [~dx
4. [ sinx dx
5. [ 5e*dx
6. [9cosxdx
7. [(4x — 3)°dx
8. [(4x* + 6x? — 8x7)dx
9. [ sin(6x — g) dx
10. [(3 cos 5x — 7v/x + 8+ 1) dx
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Bapuanr 10
1. [7dx
2. [ x8dx
3. fidx
4. [sinx dx
5. [ 8e*dx
6. [4cosxdx
7. [(6x — 10)8dx
8. [(7x% — 3x3 + 4x5)dx
9. [ sin(7x — g) dx
10. [(8 cos 4x — 2v/x + e5¥*2)dx

Bapuant 11
1. [ 5dx
2. [x8dx
3. fidx
4. [cosxdx
5. [4e*dx
6. [ 6sinxdx
7. (5% + 11)7dx
8. [(5x3 — 4x? + 7x*)dx
9. [ cos(5x — g) dx
10. [(6sin2x — 6v/x + 7*%)dx

BapwuanT 12
1. [3dx
2. [x3dx
3. f}l—cdx
4. [sinx dx
5. [ 5e*dx
6. [9cosxdx
7. [(7x - 2)%dx
8. [(4x* + 6x? — 8x7)dx
9. [ sin(6x — g) dx
10. [(3 cos 5x — 7v/x + e®**1)dx

Bapuanr 13
1. [ 2dx
2. [ xBdx
3. [~dx
4. [sinx dx
5. [ 8e*dx
6. [ 4cosxdx
7. [(7x — 8)*dx
8. [(7x? — 3x3 + 4x%)dx
9. [ sin(7x — %) dx
10. [(8 cos 4x — 2v/x + e5**2)dx

Bapwuanr 14
1. [ 4dx
2. [ xbdx
3. [~dx
4. [cosxdx
5. [4e*dx
6. [ 6sinxdx
7. [(3x + 9)%dx
8. [(5x% — 4x? + 7x*)dx
9. [ cos(5x — g) dx
10. f(65sin 2x — 6vx + e7*"%)dx

Bapuanr 15
1. [ 6dx
2. [x3dx
3. [~dx
4. [sinx dx
5. [ 5e*dx
6. [9cosxdx
7. [(4x — 3)°dx
8. [(4x* + 6x? — 8x7)dx
9. [ sin(6x — g) dx
10. [(3 cos 5x — 7+/x + e®**1)dx

Bapuanr 16

1. [ 8dx

2. [ xBdx

3.[~dx

4, [sinx dx

5. [ 8e*dx

6. [4cosxdx

7. f(7x — 8)*dx

8. [(7x? — 3x3 + 4x%)dx

9. [ sin(7x — %) dx

10. [(8 cos 4x — 2v/x + e5**?)dx

Bapuanr 17

1. [ 9dx

2. [ xbdx

3. [~dx

4. [cosxdx

5. [4e*dx

6. [ 6sinx dx

7. [(3x + 9)%dx

8. [(5x% — 4x? + 7x*)dx

9. [ cos(5x — g) dx

10. [(6sin 2x — 6v/x + 7*%)dx

Bapmnanr 18

1. [ 10dx

2. [x3dx

3. [~dx

4, [sinx dx

5. [ 5e*dx

6. [9cosxdx

7. [(4x — 3)°dx

8. [(4x* + 6x? — 8x7)dx

9. [ sin(6x — g) dx

10. [(3 cos 5x — 7v/x + e®**1)dx

Bapuant 19
1. [11dx
2. [ x8dx
3.[~dx
4, [sinx dx
5. [ 8e*dx
6. [4cosxdx
7. [(7x — 8)*dx
8. [(7x% — 3x3 + 4x5)dx
9. [ sin(7x — g) dx
10. [(8cos4x — 2+/x + e5**%)dx

Bapuant 20
1. [12dx
2. [ x%dx
3. [~dx
4, [cosxdx
5. [4e*dx
6. [ 6sinx dx
7. [(3x + 9)%dx
8. [(5x3 — 4x2 + 7x*)dx
9. [ cos(5x — g) dx
10. [(6sin2x — 6v/x + ¢”*"%)dx

BapuanT 21
1. [13dx
2. [x3dx
3. [~dx
4, [sinx dx
5. [ 5e*dx
6. [9cosxdx
7. [(4x — 3)°dx
8. [(4x* + 6x? — 8x")dx
9. [ sin(6x — g) dx
10. [(3 cos 5x — 7v/x + e®* ") dx

Bapuanr 22
1. [ 17dx
2. [ xBdx
3.[~dx
4. [ sinx dx
5. [ 8e*dx
6. [4cosxdx
7. [(7x — 8)*dx
8. [(7x% — 3x3 + 4x5)dx
9. [ sin(7x — g) dx
10. [(8 cos 4x — 2v/x + e5**2)dx

Bapmuanr 23
1. [ 15dx
2. [ xbdx
3. [~dx
4. [ cosx dx
5. [4e*dx
6. [ 6sinx dx
7. [(3x + 9)°dx
8. [(5x3 — 4x? 4+ 7x*)dx
9. [ cos(5x — g) dx
10. [(6sin2x — 6v/x + ”*%)dx

Bapuant 24
1. [ 13dx
2. [x3dx
3. [~dx
4. [ sinx dx
5. [ 5e*dx
6. [9cosxdx
7. [(4x — 3)°dx
8. [(4x* + 6x? — 8x7)dx
9. [ sin(6x — g) dx
10. [(3 cos 5x — 7v/x + 8+ 1)dx

®opma padoThI: MUCBMEHHO B TETPAIH.
KoHTposbHBIE BONIPOCHI: ONMHCATh CBOMCTBA HEONPEAEICHHOIO MHTErpaa.
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CamocTosTebHas padoTa 1o Teme
«OCHOBHBIE CBOIICTBA HeONpPeIeIeHHOT0 HHTerpaiay

Hean: yroyOuTh M pacIIMPUTh TEOpeTHUYECKHe 3HaHUS MO TeMe «OCHOBHBIE CBOMCTBAa HEONPEACIEHHOTO
HHTETpanay;
3ananue: BoruncnuTes HeolpeaeeHHbIE HHTETPAIIBI , PE3YyJIbTAT MPOBEPUTH TU(PEpECHIINPOBAHNIEM.
Kputepuu ouenku: «5»- BEpHO BBIIIOIHEHBI BCe 3a/1aHUS; «4»- BEpHO BBINTONHEHBI 8-9 3amanui,
«3»- BEpHO BBINIOJIHEHO 6 3a7]aHMil; «2»- BBITIOTHEHO MEHEE MTOJIOBUHEI 3a/ITaHUM.
MeTtoauueckue yKa3aHusi: HCIOIb3YH TaOIUIy HHTErPajoB U CBOWCTBA HHTETPAJIOB.

Tabnuua npocrenwnx MHTErpanos

1[0-du=C; 2.]'1-du=u+c;
" ua+1 : 1 1
3.[u du=——+C,a*-1; 4. —zdu=——sC;
S.I%du = 2\/;+C; 6.Ildu=ln|u|+C;
u u
b _ B o g
7.ja du—lna+C, S.Ie du=e" +C;

9.Isinudu=—cosu+C; 10.Icosudu=sinu+C;

1
sin’u

11.j 1 du=tgu+C; 12,.[

S du=—ctgu+C;

OCHOBbIHbIE© CBOUCTBA
HeonpepnesieHHOro UHTerpasna

Besze nasiee npensiaraercs, 4T0 BCE PaCCMATPHBAEMbIE HEONPeeJIeHHbIE
WHTErpaJisl CYIEeCTBYOT.

1. / dF(z) = F(z) +C.
2.d / f(z)dz = f(z) dz.
3. /af(a:)d:c =a/f(x)dm, roe a # 0,

T. €. NOCTRORAHKBIT MHONCUMEAD MONHCHO BBIHOCUMD 30 3HAK neonpe&eﬁenuoao
uwmeepana.

4 [[f@) +g(a)ldz = [ f(z)da + [ g(a)ds,
T. €. Heonpedesennutill unmezpas om cymmdr Pynryudl pasen cymme neonpe-
deaennnis unmeezpanos om amuc Gynxyud.

5. Ecom / f(@)dz = F(z) + C, 10

/,f(ax+ b)dz = %F(az +b)+C, rnea #0.




Brrunciauts HEONPCACIICHHBIC MHTCIPAJIbI, PC3YJIbTAT IPOBCPUTH HI/I(i)q)epeHHI/IpOBaHI/ICMI

2 1
1.[5x% —4x* + 2x — 1)dx ; 2. [(—= — —=+3)dx.
J ) S e
3_
3.jwdx ; 4.[(4x3 - -— +3%)dx.
X COS™ X
2 . 3
5.(C- = +3Jx—4)dx 6.f(asin x —bcos x + dx.
eI : e
3 xJx dx dx
7. (—= — =) dx. 8. 9.
I(\/; 4 ) I 90— x2 f5+x2
2 3 dx dx
10.[ (— — ——+5)dx. 11. 12.
I(X2 I ) f5_X2 J N

®opma padoThI: MMCEMEHHO B TETPAIU

KOHTpOJ’ILHLIe BOIIPOCHI:
1.YTo Takoe uHTErpUpOBaHue?
2.YTo Takoe mepBooOpazHas?

39



40

CamocTosTebHas padoTa 1o Teme
«OnpeneneHHbIH HHTETPAT».
Hesn: yrmyOuTh W pacIMpUTh TEOpETHUECKHE 3HaHUA Mo TeMe «OmnpeneneHnblii naTerpam». [Iporomkuts

(hopMUpPOBATH YMEHHUS 10 PEIICHUIO HHTETPAJIOB;
3aganue:1.BerauciauTs onpeneaeHHbIN HHTErpall.

Kpurtepuu oneHku: «5»- BEpHO BBIIIOJIHEHBI BCe 9 3amaHuil; «4»- BEPHO BBIMOJHEHBI /-8 3a1aHul;
«3»- BEepHO BBITIOTHEHO 5-6 3alaHUi; «2»- BBIIIOJIHEHO MEHEE 5 3aIaHU.
MeTtoanyeckne yKa3aHusi: UCTIONb3yH TaOJUIy HHTEIPAJIOB U CBOWCTBA HHTEIPAJIOB

CsoncTBa onpeaenéHHoro

b . WHTerpana. .
1. [ f(dv=-[ f(x)dx 2. [ /(=0
a b a

b a
3. J-l\j/'(.\‘)d.\‘ = k-[f (x)dvx, k-noBoe uncno

b b
4 [+ LG +.+ [, = [ fi(x)d +

+ j Li(x)dx+ ...+ jlj;, (x)dx

5.ApauTUBHOCTL onpefenéHHoro uHTerpana. Ons
nobbIx yncen a,b,c cnpaBeanveo:

_[‘L.f.(l')d-\' = I.f'(~\')d\‘+ j‘/'(.\‘)d.\‘

2
2 2
[Tpumepl. Beraucaum I X dx. Ilockonbky 11t X OJTHOI

-1

X3

2
U3 IePBOOOPA3HBIX SABISAETCS 3 ' TO I x2dx = = —
a

3 3

2 (1) _4

Lf

Tabnuua npocTennX MHTErpanos

0-du=C;

a+l

2.j'1-du=u+c;

a u » 1 1 .
3._[u du=a+1+C,a¢—1, 4'I_u2d“=_Z+C’
1. ) 1 .
5. hudu—Z\/u+C, 6. du=nlu|+C;

7.Ia“du= la +C;

9.
1|

u

S.Ie”du =e"+C;

na

sinudu =—cosu+C; 10.Icosudu=sinu+C;

1
sin®u

1
2

du=tgu+C; 12,]
cos“u

du=—ctgu+C;

Just ynoOcTBa 3amnucu pa3HoOCTh F(b)— F(a) (npupamenune pynkuuu FHa otpeske [a; b]) MPUHSATO COKPAILEHHO

b
0003Ha4aTh F(anb,T.e. F(b)_ F(a) = F(XX a +llomb3ysick 3TM oOo03HauenueMm, (opmyny HbroroHa —

JIeitOHua OOBIYHO 3aMUCBHIBAIOT B BUIE

D e T

T
BBEJICHHBIMHA 0003HAYCHUSMHU, TTOTyINM: Isin Xdx = —cos X

0
Boruucnuth onpeaeneHHbli HHTErpal:

T
b .
f(X)ZIX = F(Xja Jdlpumep 2.  Brrumcianm jsm xdx . [onp3ysace
0

,"=—c0s 7 —(—cos)=2.

f: 4Sinx dx; ) 612 4x3 dx;

33
f 7dx
9

6 C

J1(x: — 6x)dx,

J (2x% + 4x) dx

_j: 43sinxdx,

7 (4% — 1)dx,

5 (7x+ 6)dx,

(43}

[61‘5 + x) dx

dopma pabdoThl: TUCEMEHHO B TETPaau
KoHTposbHbIE BONIPOCHI:
1.Yro Takoe ornpeneneHHblid HHTerpan?
2.IlepeuncnuTh CBOMCTBA UHTETPAJIOB.
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CamocTosiTeJIbHAA PadOTA IO TeMe
«/HTerpanbHoe uCHHCTEHH e,

Ieab: U3yduTh NPUMEHEHUE OIPEAEICHHOIO MHTErpalla, UCIHOb3YS CIELUAIbHYIO U JONOJHUTEIbHYIO
JIUTEPATYPY;

3apanue: [lonroroButs pedepar Ha Temy: «Dopmyna Hetotona - JlelGuunay», «McTopus WHTErpanosy,
«MeToabl UHTETPUPOBAHUAY.

Kpurtepuu ouenku: «5» - pedepar BBIIOTHEH C YU€TOM METOAMYECKUX PEKOMEHAALINH, TeMa MOTHOCTHIO
packpbITa, COOII0AaeTCs JIOTHYHOCTD, ITOCIE0BATEIbHOCTh H3JI0KEHUS MaTepraa, KaueCTBEHHOE BHEIIHEE
ohopmiienne, ooveM - 4 mucra Qopmata A-4; «4» - pedepaT BBINIOIHEH C YYETOM METOIUYECKUX
pEKOMEHIalui, TeMa IMOJIHOCTBIO PACKPHITA, HO €CTh HEOONbIIME HElo4YeTsl B pabore, oObeM — 3iucra;
«3» - TIpH BBHINONHEHWU pedepaTa HAOMIOAAETCS OTKIOHEHHWE OT METOJMYECKMX pPEeKOMEHAalui, Tema
packpeiTa HE TMONHOCTBIO, HapylleHa JIOTMYHOCTh, OTCYTCTBYET BHYTPEHHSS JIOTHKA H3JI0KCHUS,
yJIOBIIETBOPUTEIbHOE BHEIIHEE OPOpMIIEHHE, 00beM MeHee 2 JIHCTOB; «2» - TPHU BBHINOJHEHWU aHallu3a
CTaThUl  HaONIOJAaeTcs OTKIIOHEHHE OT METOJMYEeCKMX PEKOMEHJalMii, TeMa He PacKphITa,
HEYJI0BJIETBOPUTEIbHOE BHEIIHEE 0(hopMIIeHHE, 00beM MeHee 2 JINCTOB.

MeTtoanyecKue yKazaHus:
[Tnan Hamucanus pedepara:
1. Bsenenwue.
2. OCHOBHas 4aCTb COCTOUT U3 IJIAB:
v’ TloHsTue MHTErpaa;
v KpuBosuHeliHas Tparnemus;
v TloHsTHE TUIOWANY;
v O0pa3sipl peleHuiA.
3. 3airoucHue.
4. Crucok auTepaTyphl.

Cnucok peKoMeH1yeMoii JuTepaTyphbl:

1. Aranacsn JL.C. «'eomerpusi»: Yuebnmk mist 10-11 kim. obmeoOpaszosar. yupexnenuit / JI.C.
AranacsH, B.®. byry3os, C.b. Kagomies u np. — 7-e uza. — M.: [Ipocsemenue, 1999. — 207 c.: um.

2. Boromonor B.H. Maremaruka [Tekcr]: yueOHuk ans ccy3os/H.B. boromoros, I1.1. CamoniiieHko.
— 3-¢ u3manue, crepeorunnoe. — Mocksa: JIpoda, 2005. — 395 [5] ¢. : mi.

3. Bamymp WM., dumuryn I'.J]. «Marematruka JUis TEXHUKyMOB» Ha 0a3e cpeqHed IIKONbI: Yueo.
[Mocobue. — 2-¢ uzn., nepepad. u pom. — M.: Hayka. I'n. pex. ¢pus.-mart. nut., 1990 — 576 c.: un.

4. Mopakoena A.I'., Anrebpa m Havama amamm3a. 10-11 xim.: B mByx wactax. Y.1: Ywuel.mus
00111e00pa3oBaTeNbHBIX YIPSKISHHNA. — /- u3al. — M.: MuemosunHa, 2006. — 375 c.: nim.

5. Texneuxwit N.JI. Matematuka. — M.: MacrepctBo, 2001-304 ¢

HNHuTepHer pecypcbl:

1.http://window.edu.ru/resource/662/75662 DONeMeHTHl TEOPUU YHUCIOBBIX W (PYHKIIMOHAIBHBIX DPSJIOB:
Meroanueckoe mocobune ABrop/co3narens: Haxman A.Jl. I'ox: 2009
2.http://window.edu.ru/resource/797/56797 OcHoBHBIE 3aKOHBI ¥ (YOPMYJIBI [10 MATEMATHKE U (PHU3UKE:
CrpaBounuk. ABrop/co3natens: bynrakos H.A., Ocunosa 1. A. I'ox: 2007

®opma padoThl: pedepat BEIMOTHUTH Ha Oymare Gopmata A-4, pacrieyaTaTtb Ha IPUHTEPE.
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CamocTosTebHas padoTa 1o Teme

« MHTErpas u ero npujiokeHusn

Hess: Beruncienue onpeaeaeHHOro HHTErpana, HaXoXIeHne TUIomaay GUryp orpaHUueHHbIX (QYHKLIUSIMH;
paboTa co crpaBOYHBIM MaTepuanoM. KoHTpons 3HaHMI.

3apanusi: 1. OTBETHTH, Ha BOMNPOCHL; 2.BBIMOJHUTH 3aJaHUsl JOMAallHEH KOHTPOJIBHOW paboTHI.
[IpenonaBarens onpezaenseT BapuaHT KaXkIOMYy CTYIEHTY.

MeTtoanyeckne yKazaHusi: CMOTpH 1o Teme «HeomnpenenenHpli 1 onpeneneHHblii HHTErpamy

Kpurtepuu omeHkm: «5»- BEpHO BBITOJHEHBI BCE 3aJlaHUS JOMAIIHEH KOHTPOJILHON PalOOoThI; «4»- BEPHO
BBITIOJTHEHBI BCE 3aJ[aHMsl, HO €CTh HENOYEThI(TIOCTPOCHBI IpadUKKM HE aKKypaTHO U HETOYHO); «3»- BEPHO
BBIIIOJIHEHO 2-3 3a1aHus; «2)» BBIIOJIHEHO MeHee 2 3aJaHui.

Bomnpocer:

1.YUto Ha3bIBaeTCA HEONPENEICHHBIM HHTErPaIoM?

2. Yem oTnmuaercsi HEOINpeeNeHHbI HHTErpal OT MepBooOpa3HoN QyHKIUU?

3. B ueMm cocTOUT reOMEeTpUIECKH CMBICT HEOTIPEIETEHHOTO HHTerpaa?

4. YUto TaKkoe onpeeeHHbIA HHTEerpa?

5. ChopmynmupyiiTe OCHOBHBIE CBOMCTBA OMPEACTICHHOT0 HHTErpaa.

6. B uem 3axmrouaercsa reoMeTpUYEeCKHii CMBICI OMPEEIEHHOr0 HHTEerpaa’?

7. MoKeT I IJI011aib KPUBOJUHEHHOM Tparenuy ObITh PaBHOW OTPHUIIATEIILHOMY YHCITY, HYJIIO M [T04eMy?
8. Tlpuemute npuMepbl (U3NYECKUX U TEXHUYECKHX 3aJ1a4, KOTOPbIE MOXHO PEIHUTh C IOMONIBIO

OIpE/IeTICHHOr0 MHTErpaa.

I[OMaI]JHﬁﬂ KOHTPOJIbHasA paﬁoTa Mo TeMe ((I/IHTeraJI H €ro NpujioKCeHHUusD»

BapuanTt- 1.
1.Yka3zath n1eppoo0pasHyro Jisl QyHKUUH f() = X + COS X

b o . b a
2.U3BecTHO, uTo [ fixy dx = 2. Haitmure: 2f, fixy dx + [ fix) dx
3. BBIUMCINTE HHTETpaJIbL:
T
1, 3 . ~ 3dx 2 4x5-3x*4+x3-1
a) (& —4)dx; 6) [i—— B[] — 5 —dx

4.CKOpOCTh TOUKH IBIOKYLICHCS MPSAMOIUHENHO, 3aJaHa YPaBHEHUEM

Vi = (3t? + 1) M/ . BelunciuTh ee myTh 3a 5 CeK OT Hayasa JIBHKEHHUSL.
5.BerauciuTh (penBapuTeNbHO CeTaB PUCYHOK) TUIONIAb (PUTYPhI, OTPAaHUYCHHON JINHUSMU:
y= X2+1, y=0, x=0, x=2.

Bapuanrt- 2.
1.Vkazatb nepoobpasHyo Juis QyHKIHM fi) = 3x% — sinx
b o b a
2.M3BecTHO, 4TO fa fx) dx = 2. Haiinure: fb faydx—3 fb fx) dx
3. BeluncIuTh MHTErpaIbL:
T
1,5 . S . 3 6xt—4x3+7x%-1
a) L, +2x)dx ; 6) [¢5sinxdx; B) [, ————dx
4.CKopocTh TOUKH JBIKYLIEHCS MPSMOIMHEHHO, 3a]JaHa YpaBHEHHEM
V) = (2t3 + 3) M/ . BbIuMcauTh ee myTh 3a 2 CeK OT Hayasa JBHKCHHUS.
5.BeruucnuTh (npeaBapuTenbHO cenaB PUCYHOK) IJI0Maab (pUrypsl, OrpaHMYEHHON JTMHUSMU:
2
y=4-x",y=0
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Bapuant- 3.
1.YkasaTb neppoo0pasHyo it GyHKUMH f) = 3 — cosx

b o a b
2.W3BecTHO, 4TO fa fx) dx = 2. Halinure: fb foodx+4 fa foo dx
3. BBIYHMCIUTS MHTETPATHL:
2, 5 ) T 2dx -1 5x7—4x6+2x
a) [[(3x* + dx; ©)f# o B) /-, ——dx
4.CKOpOCTh TOUKH JBIDKYIICUCS MPSAMOIHMHEIHO, 3a/1aHa ypaBHECHHEM
vy = (t? — 5t) M/ . Beruncauts ee myTh 3a 3 ceK OT Hayana JBIKCHHSL.

5.Beruncnauthb (IpeABapUTENIbHO CJeIaB PUCYHOK) TUIONIAAb (PUTyphl, OTPaHUYCHHON JTMHUSMHU:
y= x2+2, y=0, x=-1, x=1.

Bapuanr - 4.

1.Vkazath nepBoobpasHyio it GyHKIHK fiy) = 4x> + 5x

2.M3BecTHO, uTO ff foo dx = 2. Haitqare: 5 f; fooydx — f; fory dx
3. BoIYHMCIMTL HHTErPATIBL:

T
a) f01(8x —3x¥)dx ; 0) [23cosxdx; B) f__zlwdx
4.CKOpOCTb TOYKH JIBHIKYILEHCS PIMOJIMHENHO, 3a/1aHa YPAaBHEHHEM
vy = (463 + 1) M/ . Beraucmts ee myTh 3a 1 cex OT HaYaa JBIKCHHS.
5.BerumcauTh (IPEaBApUTENBLHO CAENAB PUCYHOK) ILUIOIIAb (QUIypHI, OTPaHMYEHHOM JIMHUSAMH:

y=1-x y=0

®opma pabdoThI: MUCEMEHHO B TETPAJIH;



PucyHok 2

CamocTosTebHas padoTa 1o Teme

«Bpruuciienne uaterpanos. HaxoxxaeHue njiomaau KpuBOJUHEHHON Tpanennum»
Lesb: mOBTOpEeHHE W3YyYEHHOrO0 MaTepHaia, MPEeAOCTaBUTh BO3MOXKHOCTBH MCIIONB30BATh MPUOOpETEHHBIE

SHaHUW: IIPpU PCHICHUHU 3a4a4 pa3HOro COACPKaHusd U YPOBHA CIIOKHOCTH.

3ananue: BRINOMHUTH yHpakHeHHd. Beero 6 BapuanTos. [IpenonaBarens yka3plBaeT BapHaHT.
Kpurtepuu oueHkH: olieHKa «5» -BEPHO BBHIMIOJIHEHBI 33aIaHUS; «4»- BEPHO BHITIOIHEHBI 23aJaHNUS;

«3»- BEpHO BBIMOIHEHO 1 3a7aHueE.
Metoanyeckue yKa3aHus:
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I[Tnomasne GuUrypel, orpaHUYEHHON JBYMs HENPEPBHIBHBIME (QYHKIMAMHU ), = f, (x) uy,=f (x) u
ABYMS IpSIMBIMH X =a u X =b,rae f, (x) > f (x) Ha oTpeske [a, b], HaxomuTcs mo dhopmyire:

5= [0 W ax.

Brraucienue miomanei ¢ ToMOIIbIO ONPENeTeHHOTO HHTErpaia OCYIIECTBISICTCS B CICAYIONTUM

MOpSIIKE:

1) nenaercst puCYHOK (PHUTYPBI, IDIOIIA/Ib KOTOPOH HEOOXOAUMO HAUTH;

2) HAXOJATCA TPeebl HHTETPUPOBAHNUS,
3) monOupaercs HyxHas GopmyJa;
4) BBIYUCIISIETCST 3HAYCHUE IO TN

Hpumep 1. Beranciauts miomas GUIypbl, OrpaHHUeHHOM mapabonoit y = x° + 1, npsaMbIME

x=-1,x=2 u ocero abcrucc.

Pemenue. ITocTporM KpUBOJIMHENHYIO Tpaneuio

[Ipenensr uaTErpUpOBanus: a =—1, b=2.
b
IInomaas BeIYKcseM 110 Gopmyne S = j(xz + l)d X.

[Tonyyaem

3
X

S=j1<x2+1)dx= ?+x

21=(§+2j—(—%—1j=6(m. en.).

PucyHok 1.

“ o 2
Ipumep 2. Boraucants miomaas GUrypsl, OrpaHHueHHON mapabonoil y = —x~ —2x + 3, ocamu

KOOPIMHAT U MPAMOH X = 2.

Pemenne. Ha pucynke 2. n3o0paxeHa (Gpurypa, Iiomaap KOTOpOH HaJ0 HANTH.
Oynkmms y=—x° —2x +3 Ha orpeske [0, 2] MeHsier 3HaK. CIIeI0BATEIBHO, IPOMEKYTOK

unTerpupoanus [0, 2] He0OX0AUMO pa3OUTh HA JBA MTPOMEKYTKA! [0, 1] u [0, 2]. [omyumm:

Y

—

3

2

X

? * —| == —x"+3x
3

N\
4

(xB. ex).

Szj-(—x2 —2x+3)dx—j.(—x2 —2x+3)dx
0 1

(L

4



[pumep 3. Boruucnuts miomans GUrypsl, orpaHu4eHHON Mapaboon

x—y+4=0.

¥y =x" + 4x u npsvoit

Pemenue, CrennaeM pUCYHOK TUIOCKOH (DUTYPBI, 3aKITFOUCHHON MEXTy 1Mapadosion U npsMoit

PucyHoK 3 i
X
[ ]
(pucynoxk 3).
. _ly= x> +4
Haiinem mipemensl HHTErpUPOBAHMS, VIS 3TOTO PEITUM CUCTEMY YPaBHEHHUI 4 H
y=x+

MOIY4YUM {(— 4; 0); (1, 5)}

CrenoBarenbHo, Ipeiesibl uHTerpupoBanus: a =—4,b=1.

Brruucnum miomane:

S— j’[x+4—(x2 +4x|dx = [

-4 -4

Bapuanr 1
1.BrrunciauTe HeonpeneneHHbIe HHTErpajbl:

[ 42° —65" —4 x+3dx
J- X' —xe*+6
X
2.BerancanTte OIIPEACICHHBIC UHTCIPAJIbI:

0
j |+ 2% | dx
21

ax

B
J (a—xf dx
4
3. Haiigure nnomans Gurypsl, orpaHuYeHHON

JIMHUASIMUA }":_3}52;}’:0, x=lux=2

BapuanTt 2
1.BrruncnuTe HeonpeneneHHbIe HHTErPaibl:

_[ ¥ —xF—3x7+1)dx
_[ it x—1)dx
2.BrruucnuTe onpeneaeHHbIe HHTErPalbl:
3
[ lax® 35"+ 22+ 1) dx
Tla® 3z
—X —=Xx +5|dx
‘_[1 | 3 4 .||
3.Haiigure momans Gurypsl, orpaHHueHHON

- }-‘:xg—d uy=0.

JIMHUAM



Bapuanr 3
1.Beruucnute HeonpeeneHHbIe HHTErPaIbL:

J 1577 3% | dx
P 3
#+ 317+
[ X2 %X Tx
4
2.BrerancauTte OMpPEACIICHHBIC MHTCIPAJIbl:

3
[ lax®—6x"—4 x+3 | dx
-1

]
. fpa—
[ 1= dx
1
3.Haiigute muiomaas GUrypsl, OrpaHuYSHHOM

}-‘:XBJ:G, x=—2ux=2

JIMHUAMUAU

BapuanTt 5
1.Beruucnute HeornpeeleHHbIe HHTErPaIbL:

ﬂ%;—%;+5l|dx
[ $11+5x])dx

2.BprancnuTe onpeaeneHHble HHTErPaIbl:
E

g
[Fac  [(3+2xfax
a) ! 6)
3.Haiigure miomaas GUrypsl, OrpaHiYeHHOM

.}":XS_XJ-}'I:DJ x=—lux=1.

JIMHUAMA

®opma paboThI: TICHMEHHO B TETPAIH

KoHTpoJsibHbIE BONIPOCHI:
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Bapuant 4
1.BeuncnuTe HeonpeaeneHHble HHTErPabl:

J13x7 48 575 —5%|dx
[ 3(25*—1f ax
2.BI>I‘-II/ICJ'II/ITC OHpeHCJICHHBIe I/IHTeraJ'H)IZ
R — =
J|%-7)
f |3+ 250+ 1 | dx
-1

3.Haiiaure miomaas GUrypbl, OrpaHiYeHHOM
mamsv Y=—X —1,y=0,x=—2ux=1.

Bapuanrt 6
1.BerauciuTe HeolpeaeeHHbIe HHTErPaIbI:

[ 3 —e*+2x—1)dx
[ (5x+3F ax
2.Berancnure ONpPEACIICHHBIC HHTCTPAJIbI:
_l.gE _].[X?+2X+5:|cix
a)® 1x;6)
3.Haiiaure momans GUTrypsl, OrpaHAICHHOMN

}.-:4;{31}.-:[]‘};:—1113:2.

JIMHUAMHA

1.Kaxyto urypy Ha3bIBaroT KpuBONMHEHHON Tpanenuei? Kakas ¢opmyia mo3Bosser BBIYHCIATH IUIONA b

KpUBOJIMHEHHON Tpanenuu?

2. ImeHamMu Kakux y4eHbIX Ha3BaHa (opMyiia onpeneneHHoro narerpana? Kak 3amiucats HHTErpajIbHYIO

3ammmck hopmyisl Hetorona —Jleiibnunma?
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CamocTosTebHast padoTa 1o Teme
« UHTerpasn u ero npujioxkenusi. Beraucjienne od0bemMa Tes1 BpameHus»»»
Heus: yroyOUTh U paciIMpUTh TEOPETUUECKUE U MIPAKTUUECKUE 3HAHMS 10 Teme «Brruncnenne oobema ten
BpAIICHUS
3ananue: 1.Pemuth 3amaun mo Teme, BEIOpaB JTro0ObIe 1BE.
Kpurtepuu onenku: «5» - BEpHO BBIIIOTHEHBI 63aaHnl; «4»- BEpHO BBIMOIHEHBI 4-53ananuii; «3» - BEpHO
BBIIIOJIHEHE! 2-33aJaHusl.

MeToandeckue YKa3aHus:

Obbvem Tena,

® T0JIy4eHHOTO B pe3y/ibTaTe BpallleHUs BOKPYT OCH
x KpUBOJIMHEWHOM Tpaleluy, OrpaHUYe HHO N

rpaguKOM HelpepbIBHON U HEOTpHULIATEIbHON
byHKIMM y={(x) Ha OTpesKe [a;b]:

V= ﬂ}fz(x)dx

Beiuucrenue obvema mena Bpausenis

Bbryucaumes o6bemM menia, obpazoBaHHO20 BpalweHuem
chbuzypbl, 02paHuUYeHHOU AUHUSMU;

y=x% x=0, y=4 aokpyzocuOY.

V. =]y dy = ”Iydy T
0

0

O0bem Tena, 00pa30BaHHOTO BpallleHHEM BOKPYT ocu Ox KPUBOJMHEHHON TparieIu,
OrpaHHYCHHOIT HEIIPEPBIBHOMN KPHBOH 1 = f (x), 0ChI0 aBCIIMCC 1 ABYMS PSIMBIMU X =a U x=b
(a <b), HaxoauTes o popmyiie

V. =7tj:[f(x)]2 dx.

O0neM Temna, 00pa30BaHHOTO BpallleHHeM BOKPYT ocu Oy KPUBOJIMHEIHHON Tpaneuu,
OrpaHUYEHHOIT HENPEPBIBHOM KPHBOiL X = @ (1), 0ChIO OPIMHAT M ABYMS IIPAMBIMUA y=c¢ Uy =d,
HaxXo uTCcs 1o Gopmyre

v, = [lo0F

IIpumep 1. Boraucnute 06beM TeNa, OrPaHUUYEHHOTO MTOBEPXHOCTHIO BPAILIEHUs TapadoIIbl

y* = x BOKpYr ocu OX ¥ INIOCKOCTEHIO X = 2.
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Pemenne. Haiinem Vy coriiacHo puBeIeHHOM BbIIIE GopmyIie:

2
xdxznx—
2

“ 2w (kyO. en.).

2
sznjy2dx=n
0 0

O ey D

IIpumep 2. Haiftu o6bem Tena, 00pa30BaHHOTO BpallleHHueM BOKPYT ocu Oy QUrypsl,

OTPaHHUYEHHON KPUBOH y =X’ 1 0Tpe3koM 0< y <8 OCH Op/IHMHAT.
Pemenue. 3anucaB ypaBHCHUE JAHHOW KPUBOW B BUIE X =3/ y U HCHOJB3Ys GopMyity

BBIYHCIICHUA O6’I)€Ma, MOJIy4YruM

8 8
Vy:nj‘3/y2 dy=§7‘c3/y5 :%:19§ (xy06. exn.).
o 0

Saxaum:

1.Haiitu oOBbeM Tena, MOJY4EHHOTO OT BpAIIEHUS BOKpYr ocu Ox Tpamenud, 0O0pa30oBaHHOM
X
MIPSMBIMHU y:E,x =4,x =6 nocero Ox.

2.Haiitn oOBeM Tena, TOJIYyUCHHOTO OT BpamieHusi BOKpyr ocu Oy Tpamenuu, oO0pa3oBaHHON
NpAMBIMUA y =3x,y =2,y =4 M OCBIO OPAUHAT.

3.Haiiti 00beM Tema, 00pa3oBaHHOTO BpalieHrueM BOKPYr ocu Ox (UTypbl, OTpaHUYCHHOW OJHOU
MOJIYBOJIHOM CHHYCOHMIBI V' = SIn X u orpe3kom [0, 7] ocu aberucc.

4.BbryuciuTh 00beM Tena, 00pa30oBaHHOTO BpaIIeHHEM BOKPYr ocu Ox (QUTYpHI, OrpaHHMYCHHOMN
IyToii KyOHdIecKoi mapaboibl y =x> —4x M OChI0 abcIuce.

5.Haiiti 06beM Tela, 06pa3oBaHHOTO BPAIEHUEM 3ILIHIICA 4x > +9y2 =36 BOKpYI ero Majoii ocu.

6.HaiitTu o0bemM Tena, oOpa30BaHHOTO BpalleHHEeM BOKpYyr ocu Ox ¢uUrypsl, OrpaHUYCHHOU

napabonamu y=2x> u y =x>.

®opma padoThI: TMCbMEHHO B TETPAJIU.
KoHTpoJibHbIE BOIPOCHI:
1.Yto Takoe o6bem?

2.Kak BBIYHMCINTL 00bEM TejIa BpaIICHHS ?



49

PA3JIEJI 2.JIMHEMHAS AJITEBPA.

TEMAZ2.1. MATPUIIBI U OIIPEAEJIMTEJIA
CamocTosiTesbHasA padoTa no TeMe «MaTpunbp.
Henb: yriyOUTh U pacIMPUTh MPAKTUYCCKUE U TEOPETUUYCCKHUE 3HAHUS 110 TeMe «MaTpHuIby
3ananmue: 1. Beiyuuts onpenenenus mo teme «Matpuiiply; 2.PemuTh 3a1aHusl.
Kpurtepuu oneHKH: «5»- BEPHO BBIMIOJIHEHBI BCe 4 3a1aHus; «4»- BEPHO BBINIOIHEHBI 3 3aaHusI; «3»- BEPHO
BBITIOJTHEHO 2 3a/IaHusT; «2»- BEPHO BHITIOJHEHO MEHEe 2 3a/laHui.
MeToauueckue yKazaHHsl:

JInHeliHble onepaunun Hag MmaTpuuamm,

JlnHelHble onepauunn — aTo CnoXXeHme, BblinTaHne, ymHoXXeHumne
Ha 4Yynucno.

*CnoxeHue n BblHMUTaHMe MmaTpuu.
CknagbiBaTb U BblHUTaTb MOXHO TOJNbKO MaTpuULbl
OoOMNHaKOBOrNo pasmepa.

YT106bI CNOXKUTbL (MU BblYECTb) ABE MaTpULbl HaA0
C/IOXWUTb (BblYeCTb) NONAapHO UX COOTBETCTBYOLWMNE

2/1eMeHTbI.
a, - aw bn blu ap :tbll oo Gy :tbln
A= o B=| .. . .. A+B=
[2 7SR # bu - bu a, ihkl e ag, ihlm
I'TponaBeaene Mmarpuiy
Onpepenenune. Ilpouzeedenuem mampuybt A pazmepa (m > n) na mampuyy
B pasmepa (nx<k) naspbieaemcsi mampuya C=AB pasmepa (m><k), saemenm

Komopotl, cmosawull Ha nepeceveHuu i-t cmpoku u j-eo cmoanbya, paeeH
CKAAAPHOMY NPouzeedeHuro i— cmpoku mampuiyist A Ha j-ti cmonbey mampuyst B

n
cy=anb; +azby; +...+a,b, :Xu”bq.
sl
5 1 7 ‘O
Il Il FAN € & o 3 2 0 1 3
MMep. CTE = b = a :
k . e 3 0 5
3 4 2 2
AB 2:54+1:-2+4+0-3 2:1+1:04+0-4 2:74+1-1+0:2 2:04+1-34+0-2
- 3:5+0:24+5:3 3:1+0-0+5-4 3:74+0:14+5-2 3:-0+0:3+5-2 .

12 2 15 3
“l30 23 31 10

U3 kaoccoozo Homepa MOICHO 8b1OPAMb 0OHO 3A0AHUE U PEULUMb €20
Nel. Caoxure matpuusl A u B:

310 4 2 -3 2 -1 4 1
I.LA={ 2 -74 ), B=(57 0] 22A={3 0} B= -3 -1
6 5 2 00 1 5 8 2 3

No2. Boluncauth JMHeliHble KOMOMHALIMM MATPHIL:

1. 2A—B, ccmn A=(2 —6 1), B=(_5 2 3).

3 0 4 0 -1 -2
6 —4 0 -1

2.3A+2B,eciu A= 3-2), B=| =2 5
-1 5 4 0

Ne3. HaiiTu npou3BeieHUsi MATPHIL;

3 -1 11 5 1\ (20
g 7)) G 2G3) (o)
Neq. Haiitu npou3sBenenue AB:

(321) <_1Z> ( 30 ) (—102)
1.A= ,B=1 20 2A=(0-1)B=
012 31 25 210

®opma padoThIl: TUCEMEHHO B TETPAIHU.

KOHTpOJIbeIe BOIIPOCHI: 1. Hepe‘-II/ICJ'II/ITB OIepaliu HaZl MaTpulaMu.
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CamocTosiTesbHasAg padoTa mo TeMe «Onepannu ¢ MATPUIIAME.
Heub: yriayOuTh U pacliupUTh MPAKTHYECKUE U TEOPETUUYECKUE 3HAHUS MO TeMe «MaTpHIbD»
3ajganue: BBIIIOJIHU COOTBETCTBYIOILIME ONEPALIMU HAJl MATPUIIAMH.
Kpurtepuu ouneHkn: «5»- BEpHO BBHIIIOTHEHBI BCE 3aJaHUS; «4»- BEPHO BBIOIHEHH! 4 3amanud 4; «3»- BEpHO
BBITIOJIHEHO 3 3a/1aHUSI; «2»- BEPHO BBHIIIOJIHEHO MEHee 2 3aJaHUM.
MeTtoanyeckne yKazaHus:

|Gy G Oy
TR R ™

. | a a.- a |
Matpuueii Ha3bpIBaeTCA IPSAMOYronbHas Tabmuia uncesn. A= | ™1 “m2  Tmn|

A- Marpuia, Tmm - 31eMEHT MaTpHLbl, M- HOMEP CTPOKH, N- HOMEpP CTONOLA, B KOTOPOH PacIOIOKEH

JTaHHBIN 371eMeHT. Yrcna m,n Ha3bIBalOT Pa3MePHOCTAMM MAaTPUIIHL.
Martpuna Ha3bIBaeTCsl KBAAPATHOM, eciiv m=n. YuCI0 n Ha3bIBAOT MOPSAKOM KBaJIPATHON MaTPHILIBL.
MaTtpuilbl OAMHAKOBOW pPa3sMEPHOCTH HA3bIBAIOTCS PABHBIMH, €CIH y HHX COOTBETCTBEHHO pPaBHBI
3JIEMEHTHI, CTOSIIIIME Ha OMHAKOBBIX MECTaX.
Martpuiia Ha3pIBa€TCsl HYJ1€BOM, ECITH BCE €€ DJIEMEHTHI paBHbI HYJTIO.
KBagpaTtHas maTpuiia Ha3pIBaeTCs eIMHMYHOM, €CITH AJIIEMEHTHI, CTOAIINE Ha €€ TJIABHOM JMaroHajd, paBHBI
1, a ocTanbHBIE paBHBI HYIIO.
Cymmoii (pa3HocTbio) MaTpull A 1 B ogmHakoBoil pazmepHOCTH mXn HasbpiBaercss matpuia C Tol xe
pPa3MepHOCTH, KaXAbIi 3JIEMEHT KOTOPOH paBeH cyMMe (Pa3HOCTH) 3JIEMEHTOB MaTpHUIlsl A U B, crosmux Ha
TEX e MecTax.
[ 41
(1 5] | | g8 1
Tipumep: A= 14 0/ B=1—9 2 Haiitu A+B, A-B.
11 [

| 1+8 5+1 | 9 6

Pemenue: A+B= 4=9 0+2f -5 2
f
-7 4|

A-B: | 13 _2]
IIpousBenenneM MATPHIbI HA YHCJIO HA3bIBACTCS MAaTpHUIAa TOW K€ Pa3MEPHOCTH YTO M HMCKOMas, BCE
3JIEMEHTBI KOTOPOI paBHBI 3JIEMEHTaM MCXOJHON MaTpULbl, YMHOKEHHBIMHU HA JAHHOE YHCIIO.

| 5 1'|

[Ipumep: A= =2 7] Haiiru 5*A

25 5|
Pemenne 5A= 1 —10 33

a b
(ééij) (ééif)
IIpou3BenenueM MaTPUIIbI A={ | pmeromeii m CTPOK ¥ Kk CTONOIOB, HA MAaTPHILY B=i | uMeroIyro k
C
[&éj)

CTPOK M n cTonOuoB, HasbiBaercs MaTpuia " =0 | umeromas k CTpok ¥ n CTONGIOB, y KOTOPOM

SIeMeHT i paBeH CyMMe pOM3BEICHHI YIIEMEHTOB i-0if CTPOKH MATPHIBI A H j-T0 cTonGia MaTpris B.

[Ipumep:
(0%1+1%0+0%1 0%0+1x1+0%0 0%1+1%0+0%1|_(0 1 0
| 1#l+0%0+1%1 1#0+0%1+ 10 1#1+0#«0+1%1] {2 0 2§

. 11
| ;

o1 D

1 0 l D l D
' P10
KBampaTHoit MaTpuiie A mopsiika n MOXHO COMOCTABUTH YMCIIO, HA3BIBAEMOE OMPEACIIUTENEM, CICTYIOIHM
o0pazom:

1 1A= ) BA=G
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[ |
a a [ Qa
RN AA=Y Pz @G-y 0y
2. n=2, A= (921 Oy O Oy
3. n=3,A=
i 1
dy Gy Oy dpy G Gy

Oy Opy Oog|, DA=|0y Gy Gg|=0yy QypQgg+ Ay Oog O3y + Uy 3 Qy3— Qg3 G Ay — By Q1 Q33— By A3p Ay
03y O3p gz (3 Qg Oy

[Ipu BBIUHCICHUN OMpENENUTeNsI TPETHErO MOPsIIKa YIOOHO MOJIb30BATHCS MPABHIOM TPEYTOIHHUKOB (MIIH
npasuiiom Capproca), KOTOpO€ CUMBOJIMUECKH MOXKHO 3aIIUCaTh TakK:

ay1 13
4 23
1 2 #3353
— (+)
3ananusn:

Nel.Boruncants C = A*+2B, rie
2—1 -7 4
A= ( 03 )'B= (5_3)
Ne2.Haiitu AB-BA, rae
121 411
A=<212),B=<420)
123 121

Ne3.Haiitu 3A+2B, ecin
—-12

2—10
A=( )B=<20)
321 31
Ned4 Haiitu AE, ecamn

100
a=(21)E= <0 1 0)

001
Ne5.Haiitu EA, ecan

100 21
E=1010),A=|—-14
001 5-2
®opma paboThI: MHCEMEHHO B TETPATH.
KoHTposbHbBIE BONPOCHI:
1. Kakas maTpuiia Ha3pIBaeTCsi KBaAPATHON ?

2. Kakas maTpuliia Ha3pIBa€TCS HYJIEBOM?
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CamocTosTebHasg padoTa no teMe « Berauciienne onpeaenunTesiein».

].le.]'lb: er'Iy6I/ITI: U paCliMpuTb MNPAKTUYCCKHUC H TCOPCTUYCCKNUEC 3HAHUA TI0 TCMC «ManI/IHLI nu
OnpeCACIIUTECIIN»

3aganue: BRIYUCIUTE ONPEACTUTENN PAa3HBIX MOPSAKOB.

Kpurtepuu oueHKH: «5»- BEpHO BBIIOJIHEHBI 3 3a/IaHUS; «4»- BEPHO BBIITOJHEHBI 2 3a/IaHU ;
«3»- BepHO BhINONHEHO 1 3aanue; «2» BEpHO BHIIOJIHEHO MeHee 1 3a/iaHusl.

MeTtoanyeckne yKazaHusi: IPUMEPH! BRIYUCICHHS OIpeaenuTeneit

BbluMcnieHne onpenenutensi TPETLEro nopsaka
anMepbl Bbl4YUC/IEeHUA onpeaenutTena

2-ro nopsgkKa
dy dyp A
1) =(-3)(-5)-6-2=3 dy Uy Ayl =

sy Q3 g

2) cos —sin«

=cos’a—(-sin’a)=1| |= _
siha cosa ( ) = Q105,055 T 45,055,053 + 4,030y,

—A3 Ay A3 — Ay Ay y3 — A3y dy

Yrobbl BEIMMCATD ONpeaenrTeb MaTpHLbL, HYKHO
BOCMOAL30BATLCA cAeayiolein Gpopmyaol, B HEN pPaccMoTpeH npumep

Pa3NoKeHA MATPULIbI MO MEePBOI CTPOKE;

431 Qi1z Q13 Qya

Az> Q3 az4
Q1 Q2 Q33 Qp4

a1 Qs3 Azy

=ayy' | a a azy|l—aq5° | @ a azs| +
az; Qzz dzz 934 2t aii aiz . 2 aii aiz -
Qg1 Qg Qg3 Qg

az1 @yp Qza Az1 Qzo Qz3
tag3 | @31 Q3zz 934 —agpyc | 31 Qzx G33
Qa1 Q43 ayy Qa1 Q43 Qyz

OcCHOBHble cBOICTBA onpe,u,enMTeneﬁ:

» PaccMmoTpuM HekoTOphle HauOONIee BaXKHbIE CBOWCTBA
onpeneauTeNei.

. Ceoiicmeo 1. Tlpu nepecTaHOBKE MECTaMH IBYX
HAPAJUICNIBHBIX CTPOK HIIM CTOJIOLIOB OIPEAENUTEIIS €0 3HAK
MEHSIETCs] Ha OOPaTHBIIl.

¢ Ceoiicmeo 2. Onpenenurens, COOEpIKALIUIA 1BE ONUHAKOBbIE
CTPOKH MJIH CTONOLA, PaBEH HYIIO.

. Ceoiicmeo 3. Ecnu onHy U3 CTPOK OIpeNeNnTelisl yMHOXKUTD Ha
Kakoe-11u00 YUCiIO0, TO MONYYUTCS ONPENeIUTeNb, PaBHBIII
HCXOTHOMY OIIPEAEIUTEN0, YMHOKEHHOMY Ha 3TO YHCIIO.

& Ceoiicmeo 4. IIpyn TpaHCTIOHMPOBAaHUN MAaTPULBI €&
OTIPEZIeIUTENb HE MEHSET CBOETO 3HAUEHM.




U3 kaocoozo Homepa MoAHCHO 8b1OpamMb 00HO 1H000e 3a0anue U Peumsy e2o:

Nol. BIYHCJINTD ONpeaeTuTeNu:

14 3 —1|,
L|52 , 2¢4 ol
Ne2, BLIYHCIUTD ONPEIeUTeIM TPEThEro mopsaKa:
123 34-5
1]456|; 2.187 = 2[;
789 2-18
NQ3. Bbl‘lI/ICJ'II/ITL OHpeHeJII/ITeJ'[I/I quBepTOFO HOpﬂ)IKa:
2 —11 0 2 3 -3 4
o112 -1 Sz 1 -1 2|
13 —12 3| 16 2 1 ol
3 16 1 2 3 0 5

®opma pabdoThI: TICHMEHHO B TETPAIH.
KoHTposbHbIE BONPOCHI:
1. B kaxom ciyuae ornpenenuTens paBeH Hyro?

2. Kaxkast MaTpuiia Ha3sIBaeTCsS TPAHCIIOHHPOBAHHOM?

53
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TEMA 2.2. CACTEMBI JIUHEUHBIX YPABHEHUM
CamocrosiTesibHast padoTa no Teme «JInHeiiHas aaredpay.
]_le.]'lbi 3aerHJ’IeHI/Ie 3HaHI/II>'I I/I3y‘leHHOFO MaTepI/IaJ'Ia, HUCIIOJIB30BAHUC HpI/IO6peTCHHLIX 3HaHPII>'I HpI/I
peuieHnu 3aaa4.
3amanue: 1. BoIIOIHUTE TECT.

Kpurtepnu onenku: «5»- BepHO BbINONHEHB! Bee 14-153ananuit; «4» - BepHO BbinonHeHs! 10-13 3ananuit;
«3»- BEpHO BBINOIHECHO 8-9 3a/aHuii; «2»- BBIIIOJIHEHO MEHEE 7 3alaHui.
Mertoauueckue yKa3aHUsl: HUCIONB3YH METOAMYECKHE YKa3aHUS CaMOCTOSITENBHBIX PabOT MO TeMam:

«MaTtpuus», «Beraucienue onpenenureneit», «Onepanuu ¢ MaTpULIAMI

-2 4 0
Tecr. 1. Jlana matpumia A =< 1 3 —5). YeMy paBeH 3JIEMEHT MATPUIIBI ap3?
2 6 -1
1)6
2)-5
3)3
4)1
1 5 0
/ -1 -1 2\
2. 0 A= £ 2 3
. Onpenenute pa3mep MaTPHUIIBI | 5 8 0 |
2 2 0 /
5 -1 4
1) Agxs
2) Asxe
3) Asg
4) Ag

3. Kakas n3 MaTpuIl SBISETCS TUAarOHAILHOMN ?

1 00 511 -4 0 0 1 0 6
DA=[{3 1 0);2A=|1 5 1); A=l 0 1 0);49A=(0 1 0
1 51 1 1 5 0o 0 1 1T 0 1

4. Kak Ha3pIBaeTCs IMAroHabHAss MAaTPHIA, Y KOTOPOW BCE 3JIEMEHTHI INIABHOW JUATOHAN — SAMHUIBI?
1) emMHUYHON

2)HyneBOH

3)BEKTOP-CTPOKa

4)BEKTOp-CTONIOECIT

5. HaiimuTe TpaHCIIOHMPOBAHHYIO MATPHIly A’ [T MATPHII A = ((2) :z _17)

0 2 2 0
9a-(0 5 Tron-(y 7 Booas(S S an(5 )

6. Haiinute onpenenurens MaTpulbl A = ( 6 2)

1 2
1)10

2)14

3)-14

4)6

-2 0 1
7. Haligure anreOpandeckoe NOMONMHEHNE Az MaTPUIBI A = ( 8 -5 4 >

1)-5
2)13
3)3

4)5
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8. I[aHI)IManI/IHLIA:(_BZ (1) g)I/IB:(_l 2 _01).HaI7IILI/ITe4A-B
1)(11 -2 32)
2)(13? % 3—)32
3)(_1% 3, :(3)2)
Y, 3 )

-12 3 9
9. Beibepute HeBepHOE yTBEPIK/ICHUE:

DIIpu TpaHCTIOHMPOBAHUY 3HAYEHUE OIPENETUTENS MAaTPULIbI HE MEHSAETCS

2)Omnpenenurens EAMHAYHON MATPUIIBI PABEH CAMHUIIBI

3)OnpenenuTenb MaTPUIIBI C IBYMSI pAaBHBIMH CTPOKaMH (CTOJNOIAMK) HE paBEeH HYJIIO

4)OrnpenenuTeNb MaTPHIIBI, COIEPIKAIIMIA HYJIEBYIO CTPOKY (CTOJIOCIT), paBEH HYIIIO

10. Beibepure BepHOE YTBEpK ICHHE:

1)Ecnu moMeHsITh MecTaMu JIBE CTPOKH (CTONOIa) MATPHUIIBI, TO ONPEAETUTh MAaTPHUIIBI HE IOMEHSIET 3HAK
2)/11a MaTpHILIbI TEPBOTO MOPSIIKA 3HAUEHUE ONPEAETUTENS paBHO 3HAUEHHUIO 3JIEMEHTA STOH MAaTPHUIIBI
3)OmnpenenuTenb MaTPUIBI PABEH CyMME JJIEMEHTOB CTPOKH ONPEACTHTEINS Ha UX anredpandecKkue
JIOTIOJTHEHHST

4) OnpenenuTens MAaTPUIBI PaBEH CyMME MTPOU3BEACHNH 3JIEMEHTOB CTPOKH OMPENETUTENs Ha UX MUHOPBI

2 0
11. HafimuTe mpou3BeneHne MaTpuil A = (_12 (1) _3 4) nB= (—2 4 >

1 -1

4) nanHas oneparys He BHIIIOTHUMA

B ) ¥ Matpuia B = (1 3

2 6)' Haiinure npousBenenne matpury AB u BA

12. Jlans! MaTpuusl A = (g 1
naB=(2 #yupa=(>, 719

2 —6 -3 8
2)AB=BA= () *%)
3)AB = BA = (g :2)
pas-(3, 2)usa-(5, P
13. Halimure 0OpaTHYr0 MaTpHIly K MaTpuue A = (121. _02)
_ 0 025
DAT= (—0,5 0,25)
yat=(2 9
L 0 —05
3 AT= (0,25 0,25)
4 _ (025 —0,25
HAt=( 05 o )

y—3z=28
14. Perute cucreMy ypaBHeHui meroqom Kpamepa {—2x + 2y + 2z = 10
4x—6y +4z =2
1)x=65y=79z=-19
2)x =316,y =260,z=76
3)x=79,y=652=19
4)Pemenns Her
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2 0 -1
15. Kaxkoit pasmeproctu 6yner matpuna C = A-B”, eciin MaTpuua Azy3= ( 5 7 2 > ,a MaTpuua
2 1 7 2 b0
Bos= (% o 1)
1) C3x3
2) C3x2
3) Cax3

4)naHHas onepanus He BBIIOIHUMA, Pa3MEPHOCTD ONPEACTUTh HElIb3s

®opma padoThI: OTBETHI TecTa OQOPMUTH B TaOMHILy. Pemienre MMcbMEHHO B TETPaIH, HUXKE TaOIUIIbL.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

KoHTpoJibHBIE BONIPOCHI:
1.Yro Takoe marpunia? Kakoii ObiBaeT Mmatpuma?
2.Uto takoe panr Matpuiisl? Kak onpeneanuTs paHr MaTpUIbI?
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PA3JIEJI 3.TEOPUSI BEPOAITHOCTEN U MATEMATHUYECKASI CTATUCTHAKA

TEMA 3.1.TEOPHUSI BEPOSITHOCTEM
CamocrosiTesibHas padoTa 1o TemMe «3a/1aqyu TEOPUU BEPOSITHOCTEID)
Heab: 3akperuieHue 3HAHUI U3YIEHHOTO MaTepuana. Vcnonb30BaTh n3ydeHHbIC (GOPMYIIBI TIPU
penieHuy 3a1a4 U yIpaKHEHUH.
3apanme: 1. Pemuts 3a1auu . 2 BapuaHTa, 1o 5 3aJaHui B KOXKIOM.
Kputepun ounenku: «5» BepHO BBIIIOTHEHBI BCE S3a/1aHU; «4» BepHO BBITIOJHEHHI 4 3a/1aHMUS;
«3» BepHO BBITIOJIHEHO 3 3a7aHUs; «2» BBITIOJIHEHO MEHEe 2 3aJaHuH.

MeToauyeckne yKazaHusi: pa3oOpaTh IPUMEPHI PEIICHUS 33724

3anaua 1 bpowensr ae urpaiabHbie kocTH, HalitH BeposTHOCTHE TOro, 4TO
BhINIageT "ayons".

Pemenne. Kamawlii Hcxoa onbiTa MOKHO MPeJCTABHTE KaK YIIOPAILOYEHHYIO
napy u4ucen (m.n), rjiie m-4dcj0 O4YKOB BbINABLUIMX HA NEPBOil KOCTH, M-YHCIIO
04KOB Ha BTOpoii. Kaxknas 3 6 rpaHeil 0HOI HrpanbHO KOCTH MOKET BBINACTE C
m0Doi M3 6 rpadeil apyroii. ClnenoBaTenbHO, BCeX 3JIEMEHTAPHBIX HCXO0I0B,
PaBHOBO3MOKHBIX H B3aUMOHCKIIOYAKOWUX ApyT apyra, Oyaer n=6-6=36.

CobbiTHe A- BbinageHue "aydng" - NpoOMCXOAMT TOrAa M TONBKO TOrAA,
Korjaa Hactynaer oauH u3 ucxonos: (1,1); (2,2); (3,3); (4.4); (5,5); (6,6). Takum
oOpazoM m =6.

CnenoBaTellbHO,
6 1

PlA)=—=—.

{ } 36 6

3anaua 2 Habupas HoMmep Tenedona, aboHeHT 3a0b11 ABE NMocleIHHe HH(PEI
W, MOMHS JIMIb, YTO 3TH UW(PLl pa3ivyHbl, HaOpan ux Haygawy. Kakosa
BEPOATHOCTE TOIQ, HTO HOMEpP HaDpaH NpaBUIIBHO?

Pemenne. Jlpe nocnenHue uudpsl MOxHO Hadpare 4HHUCIOM crocoboB,
paBHbIM  4YHCIY  VIOPSAAOYEHHBIX  JABYXIEMEHTHLIX  [OJIMHOKECTB Y

AecaTHMIeMeHTHOrO MHoxkectBa {0.1,....9}. D10 wuMcno cnocofoB paBHO A,zn.

bnaronpusarcreyer coObitHi0o A (uudpsl HaOpaHbl BEpHO) TOALKO OIMH HMCXO.
[ToaTomy
1 1
Ay 90
3anaua 3 B noarpynne 13 cryaedToB. M3 HUX BOoceMBb y4aTcs Ha XOpPOLIO H
orandHo. [lo cnucky Haynady oroOpansl 9 cryaenros. Halitu BeposTHOCTL TOTO,
4TO CpelH OTOOPAHHBIX 5 CTYAEHTOB Y4aTCA Ha XOPOLLO U OTAHYHO.
Pemenne. Ilycte 4 cobbiTHEe cocTosfliee B TOM, 4TO cpeau 9 oToOpaHHBIX
y4daTrcsi Ha XOpolo M OTIHYHO 5 cryaeHToB, n=C,- obllee YHUCIO CIyYaes, Mo

KOTOpBIM ~MOKHO oToOpate 9 mu3 13; m,=Cs-C3- uucnO clyvaes

ONMaronpUATCTBYHOIINX COOBITHIO 4, TaK Kak cpead oTo0OpaHHBIX 9, 5 OTIHYHHKOB
H 4 cTy[eHTa He ABIAIOTCA OTIHYHHKaMH. BepoaTHocTe coObITHA A Oyaer
5 4
m, Cg - Cs 8 5 131 56
= pl4)=—2-3 .

P(.“‘)= 3 9 = - N = .
n Cp; 3L50 140 4191 143
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Bapuanr 1.

1) B rpynne typuctoB 10 yemoBek. C mMOMOIIBIO KPeOUsi OHU BBIOHMPAIOT YETHIPEX UYEIOBEK,
KOTOPBIE JOJDKHBI UATH B CEJIO B MarasuH 3a npofgykramu. KakoBa BEpOATHOCTb TOrO, YTO TYpUCT
M., BXOs1Iui B COCTAB IPyIIbl, MOUAET B Mara3ux?

2)  BeposTHOCTH TOTO, YTO HOBBIA CKaHEp MPOCIYKUT OoJbiie roaa, paHa 0,9. BepostHOCT
TOTO, YTO OH TPOCITYXHUT Oojbine nByX jer, paBHa (0,88. Haiinure BEepoSTHOCTH TOTO, YTO OH
MIPOCITYKUT MEHbIIE IBYX JIET, HO OOJIbIIE ro/a.

3) B cayyailHOM OSKCIIEPHUMEHTE CHMMETPUYHYI0 MOHETYy OpocaroT Tpkibl. Haiigure
BEPOSITHOCTh TOro, yTo HacTynut ucxoa OPP (B mepBblil pa3 Bblmagaer opén, BO BTOPOMl U
TPETUN — peIIKa).

4)  buatnoHuct 3 pa3za cTpeiseT M0 MHIICHSM. BeposTHOCTh ToNagaHus B MUIICHb MIPU OJTHOM
BeicTpesie paBHa 0,8. HaiinuTe BEepOATHOCTH TOTO, YTO OMATIOHMCT TEpBBIE 2 pas3a IOMal B
MHILIECHH, a IOCIEIHUI pa3 MPOMaxHyJcs. Pe3ynprar okpyrauTe 10 COThIX.

5) Bcem namnmeHTam ¢ MOJ03PEHUEM Ha TeMATUT JISNIAI0T aHAN3 KpoBU. Eciin aHanm3 BeIABIISIET
renaTuT, TO pe3yibTaT aHAIM3a HAa3bIBAETCS NON0dHCUMENbHbIM. Y OOJIBHBIX T€aTUTOM MalUeHTOB
aHaM3 JaET MOJIOKUTEIBHBIN pe3yabTatT ¢ BepoaTHOCTHIO 0,8. Ecii mareHT He 00JieH renaTuTowM,
TO aHAJIN3 MOJKET J1aTh JIOKHBIN MOJIOKUTEIbHBIN pe3ynbTaT ¢ BeposTHOCThIO 0,02. M3BecTHO, 4TO
24% mauueHTOoB, MOCTYMAOIIUX C MOJAO3PEHUEM Ha TENaTUT, IeHCTBUTEIBHO OOJBHBI I'EMaTUTOM.
Haiimure BEpoSITHOCTB TOTO, YTO pe3yibTaT aHAIN3a Yy MALMEHTA, TOCTYNUBUIETO B KJIMHUKY C IO-
JIO3pEHUEM Ha renaTuT, OyJeT MOJI0KUTEIbHbIM.

Bapmuanr 2.

1) Ha 6opty camonéra 15 MecT psiioM ¢ 3amacHBIMU BBIXOJAaMHU M 25 MECT 3a TIEPETOPOIKaMH,
paznesnsomuMe casioHbl. OCcTaibHBIC MeCTa HeYA0OHBI JJIs IMaccakupa BeICOKOTo pocTa. [laccaxkup
b. BeIcOKOrO pocra. HalimuTe BEpOSTHOCTH TOTO, YTO HA PETHCTPALMU MPHU CIydyalHOM BBIOOpE
MecTa maccaxxupy b. mocranercs ynmoOHoe MecTo, eciii Bcero B camoiiére 400 mecT.

2) BeposTHOCTE TOTO, YTO HOBBIN MBLJIECOC B TEUEHUE T'0/1a TIOCTYIUT B TApAaHTUHUHBINA PEMOHT,
paBHa 0,079. B nexkoTopom ropoje u3 1000 mpogaHHBIX IBLISCOCOB B TEUCHHE T'O/1a B TAPAaHTUHHYIO
MacTEepPCKy0 MoCTymwio 86 mTyk. Ha CKOJIbKO OTIMYaeTCs 4acToTa COOBITUS «TapaHTHHHBIA pe-
MOHT» OT €r0 BEpOSITHOCTH B 3TOM ropojie?

3) B rpynne typuctoB 25 denoBek. X BepToJIETOM B HECKOJBKO MPUEMOB 3a0pachiBalOT B
TPYAHOAOCTYITHBIN paiioH Mo 5 4yesnoBek 3a peiic. [lopsaok, B KOTOPOM BEpPTOJIET MEPEBO3UT TYyPH-
CTOB, Ciiy4yacH. Haiiniure BEpOsATHOCT TOTO, 4TO TYPUCT H. MOJETUT BTOPBIM peiicOM BepTOJIETA.

4) [Io otr3bpiBaM mokymateneid Wropb oOIEHHI HAAEKHOCTh [BYX HWHTEPHET-Mara3uHOB.

BeposTHOCTh TOTO, 4TO HY)XHBIH TOBap JOCTaBAT U3 MarasuHa A, paBHa 0,86. BepostHocTh TOTO,
YTO 3TOT TOBap JOCTaBAT U3 Mara3zuHa b, pasHa 0,8. Urops Uropesuu 3aka3an ToBap cpa3zy B 000uX
Mara3uHax. Haliiure BeposiITHOCTbh TOTO, UTO HU OJJMH Mara3uH He JOCTaBUT TOBap.

5) JIBe (haOGpuku BBITyCKAIOT OJMHAKOBBIE CTEKIA JUIsl aBTOMOOMWIBHBIX dap. [lepBast dabpuka
BbImyckaeT 60% stux crekos, Bropas — 40%. IlepBas (abpuka Bbimyckaer 3% OpakoBaHHBIX CTe-
KoJI, a BTopas — 5%. Haiinute BepOsATHOCTH TOTO, YTO CIIy4ailHO KYINJEHHOE B MarasMHe CTEKJIO
OKaXKeTCsl OpaKOBaHHBIM.

®oma padoThl: MUCbMEHHO B TETPAIU

OTBeETHI:
3aganue 1 3ananue 2 3amanue 3 3ananue 4 3amanue 5
Bapwuanr 1 0,4 0,02 0,125 0,13 0,46
BapwuanT 2 0,1 0,007 0,2 0,028 0,024
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TEMA 3.2 MartemaTn4ieckasi CTAaTUCTHKA
CamocrosiTesibHast padoTa no Teme «MareMaTH4ecKas CTATHCTHKA»

Llesb: 3aKkpenyieHne TEOPETUIECKUX 3HAHUH U3ydeHHOro MaTtepuana. PaboTa ¢ mutepaTypoii 1o
MaTeMaTHKe
3agaHue: OTBETUTh MMCbMEHHO Ha BOMPOCHI 0 YYEOHUKY U JOIOJHUTEIbHBIM UCTOYHHUKAM.
Kpurtepun ouneHku: «5» - BOIPOCHI paCKpbIThI MOJHOCTHIO, TOYHO 0003HAUEHBI OCHOBHbBIE ITOHSTHS
U XapaKTEepUCTUKU MO TeMme; «4» - BOIPOCHI PACKPbIThI, OJHAKO HET IOJHOIO OIKCAaHUs BCEX
HEOOXOUMBIX 3JIEMEHTOB; «3» - BOIPOCHI PACKPBITHI HE MOJHO, IPUCYTCTBYIOT TPyObIe OIIMOKH,
OJIHAKO €CTb HEKOTOpPO€ IOHMMAaHUE pACKPbIBAEMbIX MOHITUH;«2» - OTBEThl Ha BOIPOCHI
OTCYTCTBYET WJIU B LIEJIOM HE BEPHBI.

Metoanyeckue yKka3aHusi: UCIoyib3yil yueOHuk bammakos M.M. Marematuka: anreOpa u Havasna
MaTeMaTHYeCKOT0 aHaiu3a, TeoMeTpus: ydeO. mocobue Ui CTyHd. YUPEXKACHHH cpel. mpod.
obpazoBanusi / M.U.bammakos.- 4-¢ u3a., crep.- M. : U3garenbckuit neHTp «Axagemus», 2017. -
256 c.I'maBa 11. « DnemMeHTBI TEOPUU BEPOSATHOCTEN U MATEMAaTUUYECKON CTATUCTUKIY

Bomnpocs 11 caMOKOHTPOIIS
1. Yem 3aHUMaEeTCAa MaTeEMaTHYECKas CTaTUCTUKA?
2. B yeMm cocToUT OCHOBHAS 3a1a4ya MaTeMaTHYECKONH CTATUCTUKI?
3. YUto Takoe reHepaibHas COBOKYITHOCTb?
4. Yto Ha3bIBAETCSl BHIOOPOYHOM COBOKYITHOCTBHIO (BBIOOPKOIT)?
5. Uto Ha3bIBaeTCs 00bEMOM COBOKYITHOCTH?

6. B yem mosp3a uCmoap30BaHus BBIOOPOK?

7. Ilouemy npuOeraroT K BBIOOPOYHOMY MCCIICIOBAHHIO TIPH KOHTPOJIC KAYeCTBA aMITyJ JIs
nabekui? Jlamnouek? Tenedonon? ...

8. Pe3ynbTatThl epenucu HaceleHus, IPOBOIMMON B CTpaHe, SBJISAIOTCS T€HEpaIbHOM
COBOKYITHOCTbBIO HJIU BEIOOPKOU?

9. Kakas BpIOOpKa Ha3bIBaeTCS MOBTOPHOM (BEIOOPKA C BO3BpAILICHUEM)?
10. Kakas Bb1OOpKa Ha3bIBaeTCsl OECIOBTOPHOI (BbIOOpKa 6€3 BO3BpalleHus)?

®oma padoThI: MUCEMEHHO B TETPAIH
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CamocrosiTesibHas padoTa 1o reme
«MaTteMaTH4YeCcKasd CTATHCTHKA»
Ieanb: 3akperieHre 3HaHUH U3yIEHHOr0 MaTepraa o TeMe «MaTeMaTndecKkast CTATUCTHKAy, IPUMEHEHHE
U3y4YEeHHBIX (POPMYIIbI [IPU PEIIEHHH 3a/1a4.
3aganme: 1. Pemmts 3a1a4m.
Kputepun oneHku:
«5»- BEpHO BBINIOJHEHBI 4 3a7aHus;
«4»- BEpHO BBIMOJHEHBI 3 3aIaHuUS;
«3»- BEPHO BBIMOJIHEHO 2 3a/IaHuU;
«2»- BBIIIOJIHEHO MeHee 2 3aJaHUil.
MeroauyecKue yKa3aHus:

Mopga psaga vucen

Mozoi psafia YMcen Ha3bIBAETCs YUC/IO, Haubonee Yacto
BCTPEYAIOLLEECS B IAHHOM psifly.

23 25 27 23 26 29 23 28 33 23
Mopaa: uucno 23

14, 18, 22, 26, 30, 28, 26, 24, 22, 20
Mopabl: uncna 22 n 26

14, 18, 22, 26, 30, 32, 34, 36, 38, 40

Mopabl HeT

Pa3smax pana yucen

«23,18,; 25,20, 25, 25, 32; 37, 34,26, 34, 25
* Kakoe Bpema camoe 6onblioe?
* Camoe maneHbKoe? 37-18=19

3anuwume onpedeneHue:
Pa3max pada yucen — 3T0 Pa3HOCTb MeXKAY HauboNbLWNUM U
HaMMEHbLUMM M3 3TUX YUCen




CpeaHee apudpmeTuyeckoe paga
uucen

B Tabnuue 3anncaHbl pe3ybTaTbl eXeAHEeBHOro U3MepeHusi B
nonaeHb
Temnepartypbl Bo3ayxa (B rpagycax Llenbcusi) B TeueHue 10 aHen:

Yucno 1 2 3 4 5 6 7 8 9 10
Mecsaua
Temneparypa | 3 5 5 7 6 4 6 9 10 15

Cpeanlﬂ TeMneparypa eo3ayxa B nNo/aeHb B NepBylo gekKkany
MecsiLla:

3+5+5+7+6+4+6+9+10+15

Tcp = = 7°6

10

YeckuM psiga ynucen HasbiBaeTcsl YacTHoe oT
{ YACEN Ha YKUCNO crnaraembix.

3axanud :

1) HaiiguTe cpemHee apudmeTHueckoe psifia UMCeT:
4,7,6,1,2,8,9,11

a)1l; 6)8; B)50; r)6.
2) Haiigure Mopy psiia umcert:

12,13, 13,15, 19,13, 12, 14, 12, 14, 13.
a)14;6) 13;8) 19; 1) 12
3) Haligure pa3smax psijja uucest:
293, 812, 90, 2, 373, 28, 28.
a) 810; 6) 812; B) 2; 1) 28.
4) B TeueHue ueTBePTH yUEHHI]A N0JTy UW/Ia CleyIOI[he OTMEeTKH TI0 anrebpe:
2,2,2,3,3,4,4,4,4,5.
Kakyio cTaTHCTHUeCKyl0 XapaKTepUCTHKy yueHHWIla TpeArouna Obl TIpu
BBICTAB/IeHHH UETBEePTHOM OTMETKH:

a) cpegHee apudmMeTHueckoe; 6) Mosa; B) pa3max.

®oma padoThI: TUCBMEHHO B TETPAIIH.
KoHTpoJbHbIE BONIPOCHI:

1. Yto Takoe pa3max psaa uncen?

2. Yto Takoe MoJia psja yucen ?

3. Uto Takoe cpenHee apuMeTHIECKOe psiia Yucen ?



Paznen 4. AHAJIMTUYECKASA TEOMETPUSA

Tema 4.1 AHaauTHYeCKasi TeOMeTPHUS HA MJIOCKOCTH
CamocrosiTesibHast padoTa M0 TeMe KAHAJTUTHYECKAS TeOMeTPHs HA MJIOCKOCTH
Heab: 3akpernieHne 3HaHUI U3y4eHHOTo MaTepuana. VMcnonb30BaTh n3yueHHble (GOPMYIIbI IpU
peuieHuy 3a1a4 U yIpaKHEHUH.
3aganue: pewnTh 3a7aun. Beero 2 Bapuanra.
Kputepun onenkn: «5»- BEpHO BBIIOJIHEHBI BCe 3 3a/1aHus; «4»-BEpHO BBINIOJIHEHBI 2 3aaHUS;
«3» -BEpHO BBINIOJHEHO | 3aaHue; «2» BBIIIOJHEHO MeHee | 3amaHusl.

MeToanueckue YKazanus:

e 2. [laHbl BEpLINHBI TPeYroabHUKa

A(-2;0), B(3;-1), C(4;-2).

CoctaBuThb: a) ypaBHeHue cTopoHsl AB n Haiitu ee gnuny,
b) ypasHeHne megunansl BM v HaiiTn ee gauny,
) ypaBHeHue BbicoTbl CH 1 HaliTu ee ganHy,

d) kocuHyc yrna mexgy meanaroit BM v eeicotoii CH.
PeweHnwne.

a) [lns cocTtaeneHus ypasHeHnsi CTo-
poHbl AB BOCMo/b3yeMcsi ypaBHEHUEM

NPsIMOIA Yepe3 fBe TOYKM
X—X1 ¥Y¥—n

=
X2 — X1 y2—wn
x+2 y—-0 .
- B ) 342 —-1-0
X
==L = x+5y+2=0,
Onuny cTtopoHbl AB HaligeM Kak paccTosiHue Mexay ABymsi

TOYKaMWK.

AB| = /(o —x1)? + (2 —y1)? = = V5 + (-1 = V26




Bapuanr 1
3anaua 1. llpamas Ha miockocTH

3anaHel KOOPUHATEI BEPUIMH HEKOTOporo TpeyroinsHika ABC: A(2:1), B(-7:13),
C(-1:21).
Haiitu:
a) ypaBHeHHe cTopoHEI BC;
0) ypaBHEHHE BBICOTHI, IPOBEIEHHOH H3 TOHKH A
B) ypaBHeHHE MeUaHbl, poBeeHHOoil u3 Touku C;
r) ypaBHeHHe OHCCEKTPHCE BHYTpeHHero yria B.
3anaua 2 YpapHeHHe IUIOCKOCTH B IPOCTPAHCTBE
CocTaBUTh ypaBHEHHs MJIOCKOCTEH, MPOXOAALINX Yepe3 Touky M, (—1;3:-5)
a) napajieNbHO MI0CKOCTH 2X +y—=3z-3=0;
) napannensHo BektTopam a = (—1:1:0), b=(2:-1:1);
B) M TOUKH M, (2;-1,3), M, (-4;1,2).
3anaua 3 Ypasuenue npsiMoii B npocTrpancTee
1) CocTaBuTh ypaBHEeHHs MPAMBIX, MPOXOAIIHX Yepe3 TOUKY M,(2:-1:3)

2x+y-3z+1=0,

¥

a) nmapauie/IbHO 3a/1aHHOMH NpAMOil Lu{ 5 50
X—dy+z—4i=

0) mapauienbHO THHUH NEpPeceYeHHs MIOCKOCTEH
ap:x+y=2z-4=0,0a,:-3x-2y+z+6=0,
2) HaiiTi TouKy nepecev4eHHs MpAMOii, MOTYyHeHHOI B 3a0aHuK a) ¢ MI0CKOCTBIO

0, 5x+2y—3z—3=0 W yrol Mexay 3Toil NpAMOii i MIOCKOCTHIO O, .
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Bapuaur 2
3anaua 1. [Ipsimas Ha niockocTH

3ananbl KOOPAHHATEI BEPIIHH HEKOTOpOTro TpeyronsHuka ABC: A(3:3), B(10:-21),
C(-2;-5).
HaiiTu:

a) ypasHeHHe cTtopoHsl BC;

0) ypaBHEHHE BLICOTEI, IPOBEIEHHOI U3 TOUKH A

B) YpaBHEHUE MEIHAHLL, NPOBeAeHHOH U3 Touku C;

r) ypapHeHHe DHCCEeKTPHCE BHYTpeHHero yria B.

3anaya 2 YpaBHeHuHe IIOCKOCTH B NPOCTPAHCTBE

CocTaBHTE YpaBHEHHS IUIOCKOCTEN, NIPOXOAAUINX Yepes ToUky M, (2:0:4)
a) napa/uieNIbHO TUIOCKOCTH X — 3y +52—-6=0;
) napannensHo BekTopam a =(2:-3:1), b=(1:4:-2);
B) M TOUKH M, (3;-2;4), M,(0;3:1).
3anaua 3 YpaegHenne npsamoii B npocTpaHcTBe
1) CoctaBuTh ypaBHEHHS NPAMBIX, IPOXOIAIINX Yepes Touky M (0:1;-1)

3 y+3 z-1
-1 3

_ X—
a) napaniensHo 3ajaHHoil npamoit L 3

0) napaniensHO THHHH NepecedeHHs NI0cKocTeil
o x=-2y+z=0,0,:2x+y-z=2.
2) Haiiti TouKy nepecev4eHus npsAMOii, MOJIy4eHHOI B 3a1aHuu 1a) ¢ MI0CKOCTBE)
O, 2x—y—z+4=0 H yroa MKy 3TOil NPAMON U IJIOCKOCTBH) ;.

®oma paﬁoTbIZ HO,Z[pO6HOC pemieHue MUCbMCHHO B TETpadu.

KoHTpoJbHbIE BONIPOCHI:
1. YpaBHeHue npsiMoii Ha IOCKOCTH?

2. YpaBHeHHe NPSIMOI B IPOCTPAHCTBe?



65

CamocrosiTesibHast paboTa o Teme
«JJIeMeHThI AHAJTUTHYECKOH reOMeTPUM Ha IJIOCKOCTH», « KpuBBIe BTOPOro nopsigka»
Henb: 3akpenieHue 3HaHUI U3y4eHHOT0 MaTepuana. Vcnonp30BaTh U3y4yeHHbIE TOHATHS U
OIpE/ENICHUS IIPY BBIIIOJHEHUH 3aJaHUsI.
3aganue: BHIIOJHUTH TecT. Beero 2 BapuanTa, 1o 32 3agaHusl.
Kpurtepuu ouenku: «5»- BepHo BbinmosHeHbl 30-32 3amanus; «4» - BEpHO BBINOIHEHHI 24-31
3aanust; «3» - BEpHO BBINIOJIHEHBI 16-23 3aianuii; «2» BBIIOJIHEHO MeHee 15 3amanuil.

MeTounquKue YKa3aHusi: IIOBTOPU OIIPECACIICHUA

BekTop — HanpaBneHHbIA OTPE3OK.
O6osHadyeHne 7 = AB.
OnuHa BekTOpa — AnuvHa otpeska AB.
0603Haq@|e ONUHBI
a= ’AB‘ wnm g = ‘a‘
KonnuHeapHble BEKTOPbI — BEKTOPLI, NapanfenbHble O4HOM

NPSMOWN.
0O603HaYeHus:
atbv _ BEKTOPbI COHarnpaeneHbl;
at™Nb - BEKTOPbI MPOTMBOMONOXHO HarnpaeneHs;
allb -8 obuiem cnyyae (6e3 ykasaHusi B3anMHoOM
HarnpaBneHHoCTH).

PaBHble BEKTOpPbI — BEKTOPbI, YAOBNETBOPSIOLLME
YCMNOBUSAM :

1) UMEerT OAMHAKOBYIO ANNHY;
2) KOnnuHeapHsbl;
3) coHanpaBsneHbl.

KomnnaHapHble BEKTOPbl — BEKTOpPbI, NapannenbHble
OAHOWM NMNOCKOCTMW.

[Ba HekonnuHeapHbIx BekTopa d U b obpasyioT
©6a3unc Ha NNOCKOCTM.

Tpu HekoMnnaHapHbIX BekTopa @ , b n ¢
o6pasyloT 6a3uc B NPOCTpPaHCTBE.

OpToHOpMUPOBaHHLIN (AeKapToBbLIN) 6a3uc —
aTo 6asnc cocrTaBnsoLme BEKTOPbI KOTOPOro
B3aWMHO NepneHAnKynspHbl U UMEeoT
eAVHUYHYIO ANUHY.

Byaem o6o3HayaTb AekapToBbl 6a3uc Ha
nnockoctm L j :BnpoctpaHctee i j K



NVHeHbIM onepaLmMsM Haj BEKTOpaMu
E:(al;az;az) W b= (bl;bz;bz)

1. a+b=(a,+b;a,+ba,+b,)

2. a-b=(a,-b;a,-b;a,-b;)

3. Aa=(1a;la,;1a,)

Ecnu 3agaHbl koopanHaThl Ha4ana v KoHua BekTopa

A:(xl;xz;xz) < B:(yl;YZ;y3)
TOrAa KOOPANHATLI BEKTOPA BbIYUCTAIOTCA:
a:AB:()ﬁ — X)) _xz;)’,x—x,z)

CkansipHbIM NpPoOu3BeAEHUEM BEKTOPOB Ha3bIBAKT CymMMYy

NPOV3BEAEHUIA UX KOOPANHAT:
a-b=a1-bi1+az-b2+a3z-b3

CkansipHbIM npousseneHuem BEKTOPOB HasblBaoT
npou3BeaeHe ANUH 3TUX BEKTOPOB Ha KOCUMHYC yrna mMexay
HAMM:

a‘b=|a|‘|b|-cos(a)
CkansipHoe npousBefeHne BEKTOPOB MOXHO €LLe NpeaCcTaBuTb:

J-I:=]c7‘~/7pa/; J-E:‘E]-npgﬁ

np.b
rae a NpoeKuua BekTopa a Ha BekTop b.
G NMOMOLLIbHO CKanapHOro npounssegeHns MOXHO BbIHUCTTUTD:

[nunHy BekTopa:
—_ 2 2 2
a|=+/a’ +a; +a;
PaccTosH1e Mexay ABYMS TOUKaMU:
A 2 2 2
AB = ‘AB’ = \/(XB _xA) +(YB - )’A) +(ZB _ZA)

KocuHyc yrna mexay ABYMS BEKTOpaMmu:
a-b ax-bx+ay-bv+az'bz

W"b‘ \/af +a)2, +a’ \/bf +b§ +b?

doma paﬁoTbIZ 3aI1I0JIHUTHh IIpaBUJIBHBIMHU OTBCTaMU «bmaak OTBETOB TeEcTay.

cos(x) =

Tect. Bapunanr 1.

1. Bekmopom nasviéaemcs:

A) HanpaBJIeHHBIN JIy4;

b) HanpaBiieHHBIN OTPE30K;

B) HanpaBiieHHBIN IPOMEXKYTOK.

2. /lea eexkmopa nazviearomcs KONIUHEapHbIMU, eClu:

A) OHM Je)KaT Ha NePIEHINKYISPHBIX MPSIMBIX;

b) oHu nexar He Ha OJJHOM NMPSIMON;

B) oHu nexar Ha 01HOM MPAMOI WM HA MapauIeIbHBIX TPSIMBIX.
3. /lea nenynesvix 6ekmopa mozym 0vimo:

A) coHarnpaBJIeHHBIMHU UJIM ITPOTHBOIIOJIOKHO HANpPaBJICHHBIMU;
b) cuMMeTpUYHBIMH U IPOTUBOTIOIOKHO HalpaBJICHHBIMHY;

B) copa3mepHbIMH 1 IPOTHUBOTIOIOKHO HAIIPABICHHBIMU.

4. /lea éexmopa nas3vi6aromcsa pagHviMu, eciu:

A) OHU COBMEIIAIOTCS TOBOPOTOM;

b) oHM coBMeIaoTCs ¢ MOMOIIBIO CUMMETPUH;
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B) onu coBMeniaroTCs napajiesbHbIM IEPEHOCOM.

5. Chroorcenue nenynesvix 6eKmopoe MONCHO 6bINOIHUNL NO NPAGUILY:

A) TpeyroJibHUKa, apajuIeIorpaMmMa, MHOTOYIOJIbHUKA;

b) TpeyronbHuKa, IPAMOYTOIbHUKA, MHOTOYTOJIbHUKA;

B) TpeyroabHuKa, Tpanenu, MHOTOYTrOJIbHUKA.

6. Bexmop nazvieaemcsa eOuHuUYHbIM, eclu:

A) ero HarpaBJIeHHE COBIIAJIACT C HAIIPaBJIEHUEM OCH;

b) nmeeT nnuHy M COBNaJaeT ¢ HalIPaBJIEHUEM OCH;

B) umeer nnuny, paBHYIO €IMHULIE, U HAlIPaBJIEHHUE, COBIA/IAIOLIEE C HAIIPABJIEHUEM OCH.

7. Yenom merncoy 08yma HeHyne8bIMU 6EKMOPAMU HAZBIEACCA Y201

A) Mex Iy OCcsIMU;

b) Mexny HanpaBiIeHUsIMHU 3TUX BEKTOPOB U UMEET rpaaycHyto Mepy Oouibie 0, Ho MeHbIie 180
IpagycoB;

B) Mexny HarpaBieHUSIMH 3TUX BEKTOPOB U UMEET IrpasycHyIo Mepy 6osbiie 90, Ho MeHbIie 180
IpaaycoB.

8. Yenom mesnrcoy nenynesvim 6ekmopom u ocoro nazpleaemcesa y2on

A) MeXITy OCSIMU;

b) Mex 1y HampaBiieHHEM OCH 1 BEKTOpa U UMEET TpaaycHyo Mepy Oosbire 90, Ho meHbIe 180
IpaycoB;

B) mexy HampaBiieHHEM OCH U BEKTOpa U UMEET TpaaycHyio Mepy 6ombiie 0, Ho meHbIne 180
IpaaycoB.

9. Ilpamoyzonvneim 6a3ucom Hazvleaemcesa:

A) nmapa eIMHUYHBIX B3aUMHO MEPIICHIUKYIIIPHBIX BEKTOPOB | H ;

b) mapa emMHUYHBIX BEKTOPOB | U J, OTJIOKEHHBIX OT HEKOTOPOTro Havaia — Touku O;

B) mapa enuHUYHBIX B3aMMHO TIEPIICHAUKYSIPHBIX BEKTOPOB | U |, OTJI0KEHHBIX OT HEKOTOPOTO
Hayasa — Touku O.

10. Ckanapuvim npouseedeHuem 08yx HeHY1€6blX 6eKMOPOE8 HA3bIBACM CA:

A) BEKTOp, paBHbIN MPOU3BEICHUIO JJTUH 3TUX BEKTOPOB Ha KOCUHYC yrjla MKy HUMU;

bB) uncno, paBHOE MPOM3BEIEHUIO JUIMH 3THUX BEKTOPOB HAa KOCUHYC yrja MKy HUMU;

B) uncno, paBHOE cyMMe JUIMH 3THX BEKTOPOB Ha KOCHHYC YTJla MEX]ly HUMHU.

11. Cxanapnoe npouszeedenue 6 KOOPOUHAMAX PAGHO:

A) cymMMe COOTBETCTBYIOLIMX KOOPAUHAT BEKTOPOB;

b) pa3HOCTH COOTBETCTBYIONINX KOOPIUHAT BEKTOPOB;

B) mpousBeneHuIo COOTBETCTBYIOIIUX KOOPAUHAT BEKTOPOB.

12. Paccmoanue medxncoy Oeéwml mouKamu epluuciAemcs no popmyne:

A)d =V (x2—x1) 2~ (y2 y)’;

B) d =1 (xa—x1) °+ (v2 y1)%

B)d =" (x1—x2) *+ (y1 y2)".

13. Ypaguenue x = a, smo:

A) ypaBHenue ocu Ox;

b) ypaBHeHue npsimoii, napaienbHoit ocu Ox;

B) ypaBHeHue npsimoii, mapamiensHoit ocu Oy.

14. Ypaeénenuey = 0, samo:

A) ypaBHenue ocu Ox;

b) ypaBHeHue npsimoii, mapamienbHoit ocu OX;

B) ypaBHeHue npsamoii, napaiiensHoit ocu Oy.

15. Ypasuenue npamoii c y2nosvim korppuyuenmom u HauanbHoi opoOUHAmMON umeem 6UO:
A) y=kx+b;

b) y=kx;

B) y=kx+2b.
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16. Oxpysrcnocmolo Hazvieéaemcs:
A) reomMeTpu4eCKOE MECTO TOYEK;
b) reomerpuueckoe MECTO TOYEK, YAAJIEHHBIX OT LIEHTPA;
B) reomerpuueckoe MeCTO TOUEK, OJJMHAKOBO yJaJI€HHbBIX OT LIEHTpa.
17. Ypasnenue okpysucnocmu ¢ 4yeHmMpoOM 6 NPOU3BONbHOIL MOUKe UMeem 6UO:
A)(x—a)’ +(y-B)’ =R’
B) (x +a)° +(y +B)* = R%;
B) (x-a)*- (y—B)"= R’
18. dnauncom naszvigaemcs
A) reomMeTpu4eCcKO€ MECTO TOUEK, /Ul KaKJIOU U3 KOTOPBIX Pa3HOCTh PACCTOSIHUN J0 ABYX JTAHHBIX
To4eK ((hOKYCOB) €CTh BEJIMUMHA MTOCTOSIHHAS;
b) reomeTrpuueckoe MecTo TOUEK, JUIsl KaXKJI0M U3 KOTOPBIX CyMMa PacCTOSIHUM 10 IBYX JaHHBIX
To4eK ((hOKYCOB) €CTh BEJIMUMHA IMOCTOSHHAS,
B) reomeTrpudeckoe MecTo TOUEK, [T KaXKJ0M U3 KOTOPBIX PACCTOSIHHE JI0 JAHHOU TOYKH ((PoKyca)
PaBHO PACCTOSIHUIO JI0 TAHHOU MPSIMOM (IUPEKTPUCHI).
19. I'unepoéonou nazvieaemcs
A) reomeTpuYecKOe MECTO TOUEK, /Ul KayKJIOW U3 KOTOPBIX Pa3HOCTh PACCTOSIHUN J0 ABYX JAHHBIX
To4eK ((hOKYCOB) €CTh BEIMUMHA MTOCTOSTHHAS;
b) reomeTrpuueckoe MecTo TOYeK, JUIsl KaXI0M U3 KOTOPBIX CyMMa PacCTOSIHUM A0 IBYX JaHHBIX
To4eK ((hOKYCOB) €CTh BEIMUYMHA MTOCTOSTHHAS;
B) reomeTrpudeckoe MecTo TOUEK, IS KaXKJI0W U3 KOTOPBIX PACCTOSHUE 10 JaHHOU TOUKH ((PpoKyca)
PaBHO PACCTOSIHUIO JI0 TAHHOU MPSIMOM (IUPEKTPUCHI).
20. Ilapabonoiu nazvieaemcs
A) reoMeTpuuecKoe MeCTO TOUEK, JJIsl KaXJA0H U3 KOTOPBIX Pa3HOCTh PACCTOSIHUN A0 ABYX JTaHHBIX
To4eK ((hOKYCOB) €CTh BEIMUMHA MTOCTOSTHHAS;
b) reomeTrpuueckoe MecTo TOUEK, [Tl KaXKI0M U3 KOTOPBIX CyMMa PacCTOSIHUM JI0 ABYX JTaHHBIX
To4eK ((hOKYCOB) €CTh BEIMUMHA MTOCTOSTHHAS;
B) reomeTrpudeckoe MecTo TOUEK, M1 KaXKJI0W U3 KOTOPBIX PACCTOSIHHE 10 JAHHOU TOYKH ((poKyca)
PaBHO PACCTOSIHUIO JI0 TAHHOU MPSIMOMN (IUPEKTPUCHI).
21. @okycamu nazwviearomcs
A) Touku, nexamue Ha ocu Oy Ha 33JaHHOM PACCTOSTHUM OT Hayayia KOOpJMHAT;
b) Touku, nexamue Ha ocu OX Ha 3aJJaHHOM PacCTOSTHUM OT Hayaia KOOpIUHAT;
B) Touku, nexaniye Ha 3aJJaHHOM PACCTOSHUM OT Hayasla KOOpIMHAT.
22. He umeem wenmpa cummempuu:
A) arurc;
b) runiepbona;
B) mapa6omna.
23. Ypasnenue snnunca umeem euo:
A)x +y =1

a’® B

B)x’_+y =1
a’® B

B)x) _y =1
a’ B’
24. Ypasenenue napadonvl umeem 6uo:
A) y* = 2px;
B) y = 2px;
B) y* = px.
25. Ypasenenue cunepoonvt umeem uo:



B)x) _y =1
a’ B’
26. Ilapabona umeem:
A) 1Be OCH CHUMMETpPHH;
b) onny ock cummertpuu;
B) Tpu ocu cummerpuu.
27. Dxcuyenmpucumemonm naunca e, 20e 0 < e < 1 nazvigaemcs
A) BenmnunHa € = -a

e

2

b) BenuunHa e = - ¢

B,
B) BenmnunHa e =- ¢

a.
28. Bepuwiunoii napaoonl nazvieaemcs
A) Touka nepecedeHust OCH mapadboJIbl ¢ KPUBOI;
b) Touka mepecedenus ocu mapadboIIbl C TUPEKTPHUCON;
B) Touka nmepecedenust pokyca ¢ KpUBOIA.
29. Ilenmpom Innunca aenaemcsa:
A) BepIIMHA ILTUTICA;
b) dokyc samurca;
B) uentp cummerpuu snunca.
30. Ypaeuenue okpyscnocmu ¢ yeHmpom 6 Hauajie KoOpoOuHam umeem euo
A) (x-a)'+(y-8)° =R
B) x2+y2=RZ
B) x?-y%?=R%
31. I'unepbona umeem:
A) NEUCTBUTENHHYIO 1 MHUMYIO OCH;
b) TopKO NEHCTBUTENBHYIO OCh;
B) Tos1bk0 MHUMYIO OCB.
32. Dnaunc umeem:
A) TOJBKO OOJIBIIYIO OCH;
b) Tonpko mManyio ock;
B) 6onbiryio u Manyro och.

Bapunanr 2

1.Bekmopom naszvieaemcs:

A) HanpaBJIEHHBIH Ty4;

b) HanpaBiieHHBIN OTPE30K;

B) HanpaBiieHHBIN IPOMEXKYTOK.

2. /lea éexmopa na3vlé6aromcs pagHvlMu, eciu:

A) OHU COBMENIAIOTCS TOBOPOTOM;

b) oHM coBMeIIarTCs ¢ MOMOIIBIO CUMMETPUH;

B) onM coBMenaroTCs napajiesbHbIM IEPEHOCOM.

3. Choorcenue Henyneevix 6eKnOpo6 MONCHO 6bINOJIHUMD NO NPABUTLY:
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A) TpeyroJibHUKa, apajuIeIorpaMma, MHOTOYTIOJIbHUKA;

b) TpeyronbHuKa, IPAMOYTOJIbHUKA, MHOTOYTOJIbHUKA;

B) TpeyronbHuKa, Tpanenu, MHOTOYTrOJIbHUKA.

4. Yenom mesxicoy 06ymsa nenynegolmu 6eKmopamu Ha3vléaemcs y2o

A) Mexy ocsiMu;

b) Mexny HanpaBiIeHUSIMHU 3TUX BEKTOPOB U UMEET IrpasycHyIo Mepy Oosnbiue 0, Ho menbiie 180
IpagycoB;

B) Mexny HarpaBieHUSIMU 3TUX BEKTOPOB U UMEET rpaycHyto Mepy Ooibuie 90, Ho menblie 180
IpaaycoB.

5. /lea éekmopa nazviearomcsa KOJaIuHeApHbIMU, €CTIU:

A) OHU JeKaT Ha NEePHEeHINKYIIPHBIX MPSIMBbIX;

b) onu nexar He Ha OJTHOM TIPSIMOIA;

B) onu nexxar Ha 0JHOM NMPSIMON MIJIM Ha NapajlIeIbHBIX MPSMBbIX.

6. /lea nenynegvix gexmopa mozym 0vims:

A) coHarpaBJI€HHBIMH WJIM MIPOTHUBOIIOJIOKHO HANIPaBJIEHHBIMHU;

b) cumMmeTpUyYHBIMU U IPOTUBOIIOJIOKHO HANPaBICHHBIMU;

B) copa3MepHBIMU U IPOTHBOIIOJIOKHO HAMPaBICHHBIMHU.

7. Bexmop naszvieaemcsa eOuHuyHwvim, eciu:

A) ero HarpaBJIeHHE COBIIAJIa€T C HAIIPaBJICHUEM OCH;

b) umeer niauHy ¥ cOBNagaeT ¢ HalPaBJIEHUEM OCH;

B) umeer nnuHy, paBHYIO eIMHUIIE, U HAllpaBJI€HHUE, COBMAIAIONIEE C HAIIPABJIEHUEM OCH.

8. Ilpamoyzonvuvim 6azucom Hazvleaemcs:

A) nmapa eIMHUYHBIX B3aUMHO MEPIICHIUKYIIIPHBIX BEKTOPOB | H ;

b) mapa emMHUYHBIX BEKTOPOB | U J, OTJIOKEHHBIX OT HEKOTOPOTO Havyaaa — Touku O;

B) mapa enuHUYHBIX B3aMMHO TIEPIICHAUKYSIPHBIX BEKTOPOB | U |, OTJI0KEHHBIX OT HEKOTOPOTO
Hayasa — Touku O.

9. Yenom mesnrcoy nenynesvim 6ekmopom u ocvio nazvleéaemcsa y20i

A) MeXy OCSIMH,

b) Mex 1y HanpaBlIeHHEM OCH 1 BEKTOpa U UMEET TpagaycHyro Mepy Oosbire 90, Ho meHsbIe 180
IpaycoB;

B) mexy HampaBiieHHEM OCH U BEKTOpa U UMEET TpaaycHyro Mepy 6obiie 0, Ho meHbIne 180
rpaaycoB.

10. Cxanapnoe npouszeedenue 6 KOOPOUHAMAX PAGHO:

A) cymMMe COOTBETCTBYIOLIUX KOOPAWHAT BEKTOPOB;

b) pasHOCTH COOTBETCTBYIOLIUX KOOPAMHAT BEKTOPOB;

B) mpousBeneHuIo0 COOTBETCTBYIOIIUX KOOPAUHAT BEKTOPOB.

11. Ckanapuvim npousgeoenuem 08yxX HeHY1€e8blX 6EKMOPO8 HA3bIBACHICA:

A) BEKTOp, paBHBIN MPOU3BEICHUIO ITMH 3TUX BEKTOPOB HA KOCHHYC yIJIa MEXAY HUMHU;

b) uncno, paBHOE MPOU3BENCHUIO UIMH 3TUX BEKTOPOB HAa KOCUHYC YIiia MEX1y HUMH;

B) uncno, paBHOE CyMMe AJIMH 3THX BEKTOPOB Ha KOCHUHYC YIJla MEXJly HUMH.

12. Ypaenenue x = a, 3mo:

A) ypaBHenue ocu Ox;

b) ypaBHeHue npsimoii, napaienbHoit ocu Ox;

B) ypaBHeHue npsimoii, mapamienbHoit ocu Oy.

13. Ypaeuenuey = 0, smo:

A) ypaBHenue ocu Ox;

b) ypaBHeHue npsimoii, mapaiensHoit ocu Ox;

B) ypaBHeHue npsamoii, napaiensHoit ocu Oy.

14. Paccmoanue mesxcoy OGQ))M}I mouKamu epluuciaemcs no gpopmyne:

A)d =1 (xo—x1) *- (y2-y1)*
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B) d =1 (x2 - x1) 22+ (y2 7Y1)22;
B) d = (x1 — x2) *+ (y1-y2).
15. Ypasuenue npamoii c y2noevim korgpgpuyuenmom u HauanbHou OpoOUHAMON UMeem 6UO:

A) y=kx+b;
b) y=Kkx;
B) y=kx+ 2b.

16. Ypasnenue oxpys;cnocmu ¢ ueHmMpPOM 6 NPOU3BONLHOIL MOUKE UMeem GUO:

A) (x—a)’ +(y-B)’ =R’

B) (x +a)’ +(y +B)* = R%;

B) (x-a)*- (y—B)"= R’

17. @okycamu nazviearomcs

A) Toukn, nexamne Ha ocu Oy Ha 33JaHHOM PACCTOSTHUU OT Hadajia KOOP/IHHAT;

B) Touxm, nexxamue Ha ocn OX Ha 3aJaHHOM PACcCTOSTHUU OT Hadayia KOOPIUHAT;

B) Toukwm, nexamue Ha 3aJJaHHOM PAacCTOSIHUH OT Havyajia KOOP/HHAT.

18. He umeem uenmpa cummempuu:

A) amnurc;

b) runiepbomna;

B) mapabona.

19. Snnuncom nazvieaemcs

A) reoMeTpUIecKOe MECTO TOUCK, JUTS KKJIOUW U3 KOTOPBIX PA3HOCTh PACCTOSIHUN 70 JABYX JTAHHBIX
To4eK ((hOKYCOB) €CTh BEIMUMHA MTOCTOSTHHAS;

b) reoMeTprueckoe MeCTO TOYCK, JUTSI KaXKJIOW M3 KOTOPBIX CyMMa PacCTOSTHUHN 10 JIBYX JaHHBIX
To4eK ((hOKYCOB) €CTh BEIMUMHA MTOCTOSTHHAS;

B) reomeTrpudeckoe MecTo TOUEK, M1 KaXKJI0W U3 KOTOPBIX PACCTOSIHKE 10 JAHHOU TOYKH ((poKyca)
PaBHO PaCCTOSIHUIO JI0 JTAHHOM MPSIMOU (AUPEKTPUCHI).

20. I'unepoonoii nazvieaemcs

A) reoMeTpuYecKOe MECTO TOUEK, /Ul KaXKJOU U3 KOTOPBIX Pa3HOCTh PACCTOSIHUN J0 ABYX JTaHHBIX
To4eK ((hOKYCOB) €CTh BEIMUMHA MTOCTOSTHHAS;

b) reomerpuueckoe MecTo TOYEK, JUISl KaXKI0M U3 KOTOPBIX CyMMa PacCTOSIHUM J0 IBYX JaHHBIX
To4eK ((hOKYCOB) €CTh BEIMYMHA ITOCTOSTHHAS;

B) reomerpuueckoe MeCTO TOUEK, JUIsl KaXK/I0M U3 KOTOPBIX PacCTOSHUE JI0 TaHHOM ToukH ((oKyca)
PaBHO PACCTOSIHUIO JI0 TAHHOU MPSIMOMN (IUPEKTPUCHI).

21. Ilapabonoiu nazvieaemcs

A) reoMeTpuuecKoe MECTO TOUEK, JJISl KaXJA0H U3 KOTOPBIX Pa3HOCTh PACCTOSHUIM 10 IBYX JaHHBIX
To4eK (POKYCOB) €CTh BEIMYMHA MOCTOSIHHAS,

b) reomerpuueckoe MecTo TOYEK, [Tl KaXKI0M U3 KOTOPBIX CyMMa PacCTOSIHUM J0 IBYX JaHHBIX
To4eK (POKyCOB) €CTh BEIMYMHA MOCTOSIHHAS,

B) reomerpuueckoe MecTo TOUEK, IS KaX/I0i U3 KOTOPBIX paccTOsHUE 10 JaHHOU TO4KH (okyca)
PaBHO PACCTOSIHUIO JI0 TAHHOW MPSIMOM (IUPEKTPUCHI).

22. Ypasenenue annunca umeem éuo:

A) x ty =1
a> B
B)x! +y =1,
a® B
B)x) _y =1
a’ B’
23. Ypasnenue napabdonvt umeem 6uo:
A) y* = 2px;

B) y = 2px;



B) y* = px.
24. Ypaenenue cunepoonvt umeem 6uo:
A) x +y =1
2 2
a® B
B)x’ +y =1
2 2
a® B
B) X’ ? =1
XY
a B

25. Bepuwiunoii napadonvt Hazvieaemcs

A) Touka nepecedeHus 0cu napadboIbl ¢ KPUBOI;

b) Touka nepecedenus ocu mapadboIIbl C TUPEKTPHUCO;
B) Touka nepecedenus pokyca ¢ KpUBOiA.

26. Illenmpom Innunca agnaemcsa:

A) BeplInHa 3JUINIICA;

b) poxyc smnurca;

B) uenTp cummerpuu auuica.

27. Ilapaoona umeem:

A) IIBe OCH CUMMETpPHH;

b) onny ock cummertpuu;

B) Tpu ocu cummerpuu.

28. Ikcuenmpucumemonm 3nnunca e, 20e 0 <e < 1 nazvieaemcs
A) BemuuMHA € = - 2

e

5

b) BenmmunHa e = - ¢

B,
B) BenmmunHa e = - ¢
a.
29. Ypaenenue okpyscnocmu ¢ yeHmpom 6 Hauajie KOOPOUHAm umeem 6uo:
A) (x—a)’ +(y—8)* =R’
B) x2+y2=RZ
B) x%-y?=R%
30. dnaunc umeem:
A) TOJIBKO OOJIBIIYIO OCB;
b) Tonpko mMainyro ock;
B) 6onbiryio u Mayro och.
31. I'unepoona umeem:
A) eHCTBUTENBbHYIO U MHUMYIO OCH;
b) Tonbko AelicTBUTEIBHYIO OCH;
B) Tonbko MHUMYIO OCB.
32. OKpyscnocmovio Ha3vléaemca:
A) reoMeTpuYecKoe MECTO TOUEK;
b) reomeTrpuueckoe MecTo TOYEK, yAaJICHHBIX OT IIEHTPA;
B) reomerpuueckoe MecTo TOUEK, OJMHAKOBO YJAJICHHBIX OT IIEHTpa.
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Baank oTBeToB TecTa, BapuaHT Ne2

Bbnank orBeroB Tecra, BapumaHT Nel

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24.
25.
26.
217.

28.
29.

30.

31.

32.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24,
25.

26.

21.

28.

29.

30.

31.

32.
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CamocrosiTesibHast paboTa o Teme
«KpuBble BTOPOro nopsiika»

Henab: npuBOAUTE ypaBHEHUS JIMHUN BTOPOTO MOPSAJIKA K IIpOCTelIIeMy (KAHOHUYECKOMY) BUAY
yTeM MpeoOpa3oBaHMs CUCTEM KOOPAWHAT ; CTPOUTH JAHHYIO JIMHUIO TI0 €€ KAHOHHYECKOMY
YpaBHEHHUIO.
3aganme: nmoctpouts rpaduku ¢pyHkumii. Beero 22 Bapuanra, no 4 3agaHusl.

Kputepuu onenkn: «5» BepHo BBIIOIHEHBI BCE 3aaHUS; «4» - BepHO BBIIIOJHEHBI 3 3a/1aHUS;

«3» - BepHO BBITIOJHEHBI 2 3a/1aHUs; «2» BBIIIOJTHEHO MEeHee | 3amaHusl.

Meroanyeckue yKa3zaHUs:

1. KpuBbie BTOpOro mopsHKa

1.1. Kpuenle, 3a1aHHBIe B JeKAPTOBLIX KOOPIMHATAX

JIuans IIepeEOre InopAaika Ha INTOCKOCTH OITpeIe]IHAeTCH ‘rL'lI‘E?ﬁ]:JHII—
HECKHM VDaBHEHHEM IIE}JII{Jﬁ CTeNeHH OTHOCHTEIEHO JTeKADTOBRIX KO-
OPIHHAT & H 1.

Ar 4+ By +C =10. (1)

Vpaeneaue (1) onpegensier IpAMyO Ha ILIOCKOCTH.

JIMHHSA BTOPOro NOpAAKA Ha ILIOCKOCTH ONpefeIsercd ajarebpamn-
HeCKHM YPaBHEHHEM BTOPOil CTeNeHH OTHOCHTEILHO NMePeMeHHBIX T H
y:

3 ] - .
Ar* +2Bry + Cy +2Dr + 2Ey+ F =0, (2)

riae xord bl ogua 13 koadvduimenTos A, B, (' ge paped myvimo.

Vpaeuenne (2) onpegensaer KpHBYIO JIMHHIO, KOTOPad HA3LIBAET-
CH KPHUBOI BTOPOrO NOPHIKA. ZFT0O MOMET OLITh OKPVIHOCTE, 3IUIHIIC,
runepbosia, napaboia 1 UX BEIPOM TEHH.

B apanmurrqeckoll reoMeTpHH BCAKAH KPHBAH ONPEIe/ISeTCH KAk
reoMeTPHHeCKOe MeCcTo TOMek.

Paceumorpun KpHEBRIE BTOPOND IIODS KA.

OKpYy#HOCTE

W

Puc. 1



ONPEAENEHHE 1.1. OxpyscHocmblo HAIWEAEMCA 2C0METPUNE-
cxoe mecmo moyvex M(x, y) naockocmu, paccmoanue xomopwr do dan-
noti mouxu Ala,b) smoi naockocmu [(Hasseaesmoti yenmpom 3moil
OKPYHCHOCTAU) ecb 6eaunuHa nocmoannad B (nasweaeman paduy-
com smoti oxpyscnocmu) (puc. 1).

VpaeHenue okpyxHocTH umeer eug (r — a)? + (y — b)? = R2

I[Ipn a = b = ) noay4yns ypaBHeHHe OKPYAHOCTH ¢ IEHTPOM B
Hauase koopauHat: - + y- = K2 Ilpn B = () gannne oKpysKHO-
CTH BRIPOMIAIOTCH B TOUKH € KOODJIHHATAMH COOTBeTCTEeHHO (a,b) u

(0,0).

Siuunc

Puc. 2

OMNPEAENEHHE 1.2, Jaquncom HAIBEAEMCA 2C0MEMPUNECKOE Me-
emo movex M(zr,y) naocwoemu, cymma pacemosnuidi xomopwr do
deyr danwnwr movex Fy u Fa smoii naockocmu (naswsaemus dowy-
caMil IMOZ0 IAAUNCA) ECMB GEAUMUHA NocMoAnnas (puc. 2).

a a
Vpaenenne Iy + {7 = 1 HasblEaeTCH KAHOHHYECKHM YPABHEHHEM
UIHICA, T/e a — DoNkIMAadA Moavock, b — MalTas moayvoch 3/LTHTICA.

BHPD}EJEH HH SJLTHITCA.

X X
1} ypasuenue o+ i’—z = —1 onpenenseT MHHMLIHT 3JLTHIIC,
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T'unepbona

ONPEAENEHHE 1.3. Tunepboaoti Maswlsqemcs 2eoMempuieckoe
smecmo mowex M(x,y) naoexocmu, poanocms paccmoanuti KOmMopsr
do deyr dannwr mover Fy uw Fy smoii naockocmu (nasweaesmsir gho-
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Kycamu 3moil zunepboas) ecms seauduma nocmoannad (puc. 3).

2 2
Vpaeuenne 3 — §7 = 1 HASLIBACTCH KAHOHHHYECKHM YDABHEHHEM
runepbossl, e @ — JeiicTENTeILHAS OCh, b — MHHMAS OCh THIEROOIEL.

[

u

VpaBrenue 3 — j7 = —1 IpeJCTABIAET CONPAMKEHHYIO C JAHHO

runepfory.

z 2
Bripoxaenus runepbons: I — gd—.

HMueenm mapy nepecekalomiuxes ITPAMBI:

-9y =0

Puc. 3

x\(

ITapabona

ONPEAENEHHE 1.4. [Hapafoaodi Hozweaemed 2eoMempuMeckoe
secmo mowew M(r,y) naockocmu, paswoomemosuwur om  dannoi
mouku F' amot naockocmu (naswsaesmodi dioxycom) u dannoii npamvori
(Hazweaemadl dupexmpucoil napaboan), npednoaazaa, wmo na et He
aemcum ama mowsa F (puc. 4).

Vpasreane 3 = 2pr HazpIBAETCH KAHOHHYECKHM YPABHEHHEM Ia-
pabonet, tae p (p = () — napamerp napaGousl.

I\Y

4‘7\3{!.3’)

RENGED

x\

Puc. 4

Vpasreane r° = 2py onpegenser napabosty, CHMMETPHYHY O OTHO-
curensno ocu (.

Briposcaenna napabonas: npa p = () moayamas

1) ypasuenne y* = (), xoTopoe OHpe1eIAeT ABAMKIL COBMEIEHIYIO
ock (T,

2) x? = () ecTh ABaXIL coBMeNEHHas ock Oy



[pumep pewenns 3agaun

3anaua. [lpusecmu x kanonuyeckomy 6udy ypasHenue kpusoti 2 nopsaoka,

HAumu 8ce ee NApamMempsl, NOCMPOUNb KpUusyio.
9x-4y*-90x-8y+185=0

Pewenne. [IpuBeiem ypaBHeHHe KPHBOH K KAHOHHYECKOMY BHY, BhLIE/IS

MOJTHbIE KBAPaThl:

9x* —4y* —90x—8y+185=0,

9(x’ —10x)—4(y" +2y)+185=0,

9(x* —10x+25)—4(y* +2y+1)=—185+225-4,
9(x—5) —4(y+1)° =36,

(=57 (1) _,

»

4 9
(.‘::—5}2 a (y+]]1 -1
2! 3 ’
2 i 2
[Tosnyunnm KaHOHMYECKOE YpaBHEHHE rHnepOobl %—%:1 C LIEHTPOM

B TOUKe O(5;-1) ¥ nonyocaMHu a=2, b=3.

ACHMITOTHI THIIEPOOIBI:

b
y+l=*—(x-5),
a

3
y=+=(x=5)—1.
¥ ztr )

Mapamerp ¢: ¢* =a*+b* =4+9=13, c=+/13 .

Torpa dokyesl runepboJibl PaconoxeHsbl B TOUKAX !
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F(c+5-1)=F (V13+5-1) u F,(-c+5,-1)=F, (13 +5,-1).

e

DKCLEHTPUCHTET Ir'HnepOoibl: £ =—= T L8>1:
a

JupekTpuce! runepdos:

Cnenaem ueprex. Haueprum runepboity U ee aCUMNTOTBI, OTMETHM LIEHTP

0(5;,-1)

4 A

4.
2 |
4 3 2 \35 g 10 12 14

U 7
- | e ey X
=} f \
&




Sananue 1.

[locTponTs KpHEBIE CIEIVIONAX YPABHEHHIT:

1.1.

1.2 =2z +y? =4z =4.
2. 3 + 4yt - 12 =10

3. 5x? — 10y* — 50 = 0.
4, 6z — 3y = (.

1.3.
1. 22+ ¢y = Hx =0.
2.202 4+ 3 + 12 =10

3. 42 =y — 6 =1
4. 5x? - 3y = (.
1.5.

1.2 =3z+y?=5Hy=0.
2. 32 + 5y* = 60,

3. dr? — &y — 32 = 0.

4. %y* + 5z = (.

1.7.

1. 2% = Tz + y* — 8y = 30.
2. 3x? 4+ Ty* = 21.

3. 5x® — 6y = 0.

4. Tr — 9y = .

1.9.

1. % = 5z + y* — 6y = 10.
2. 322 + dy? — 24 — 0.

3. dr? — Ty — 98 = 0.

4. 8y — hx? = (.

1.11.

1. 7% = 3z +¢y* = 5z =5.
2. dr? + 5y* = 13 = 0.

3. 6% — 11y* — 60 =0,
4. Tr2 — 4y = (.

®oma padoThl: TUCBMEHHO B TETPaIu
KoHTposbHbIe BONIPOCHI:

1.BriBecT KaHOHMYECKOE YpaBHEHHE MapaboIbl
2.BbIBeCcTH ypaBHEHHE OKPYKHOCTH.

3.BriBeCcTH KAHOHHMYECKOS YPaBHCHUC 3JIJIUIICA
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1.2.

.22 =8+ —dy—-T=0.
2. 1 +'37,r —20=1.

3.7 =2 — 14 =0

4. 3% = 9z = 0.

1.4.
L2+ y* = Ty=0.
2.2+ 5y = 10=10.
3. 522 — 1042 4+ 10 = 0.
4. 12 - 8y =0.

1.6.

.22+ 8+ 4+ 2y - 17T=0.
2. "33" + 15y° = 3.

3.2 -2 +3=0.

4. 3y — 5 = 0.

1.8.

1.2° —dr + 3 + 6y + 13 = 0.
2. 527 + Ty® + 35 = (.

3. 227 -4yt —8=0.

4.2z = 3y =0.

1.10.
1. 2% + 6x + y* + 8y = 11.
2. 2224+ TP - 14 =0.

3. 522 — 8y% — 40 = 0.
4. 9z — 52 = 0.

1.12.

.22 =9z 4+ =5y —8=0.
2. 12 =6y = 30=0.

3. 822 -3 —23=0.

4. Jyz — ®r = ().
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CamocrosiTeIbHasA pa60Ta « Utoromas paﬁoTa o MaTEMaTHKE»

Hessb: npoBepuTh CHOPMUPOBAHHOCTH 3HAHHM, YMEHHI, HABBIKOB 00YUYaIOIINXCS; BHIIBUTh
YPOBEHb MAaTEeMAaTHUYECKOH MOITOTOBKH JUIS OTIPENICIICHUS] YPOBHS O0YYEHHOCTH 10 AUCIUIUINHE:
Maremaruka: anredpa u Hauajga MaTEMaTHYECKOTO aHaIu3a, TEOMETpUs O0yJaroumxcs 2 Kypca.
3aganue: BBIOJHUTH 3aJjaHUsI UTOTOBOM paboThl. Beero 2 BapuanTa. [IpoBectu mpoBepKy 1o
MOJIEJIbHBIM OTBETaM, IPOAHAIU3UPOBATH JOIYIICHHbIE OLINOKH.

Kputepuu oneHku : «5» BepHo BhITOIHEHBI Bce 10 3amanuii; «4» BepHo BBITIONHEHBI 8-9 3a1aHMid;
«3» BepHO BBITIOJHEHBI 9-7 3aJJaHUi; «2» BBIITOJIHEHO MEHEE 5 3aJaHni

MeTtoanyecKue yKa3aHHs: UCIIOIb3YH KOHCIEKTHI JIGKIIUH, CIIPABOYHBIC MAaTEPHAIIbI, YICOHUKH.

I Bapuanrt

1.

10.

Omnpeneny, KakoBa BEPOSITHOCTD, YTO CIIy4ailHO HA3BAaHHOE JBY3HAYHOE YKCIIO ICIUTCS Ha
26 ? 3anumu cokpaméHnyr poon! Onpenenu, KakoBa BEPOSTHOCTb, YTO CITy4aitHO
Ha3BaHHOE JBY3HAYHOE YUCIIO HE JICIUTCA Ha 26 ? 3anuinu cOKPaIEHHY0 TpOOh!

Hana pyHKus —9x"+3x+6. BerumciuTe eé IIPOU3BOJIHYIO.
1) -63x°+3 2) 63x°+3 3) -63x°+3x 4) -63x°+3+6

Beruricnure yrioBoii ko3¢ GuineHT kacatenbHo# k rpaguky Gynkmnuu f(X)=9sinx+2X B Touke
¢ abcruccont Xo=—m/2.

1) 6 2) 8 3) -4 4) 2
[TepumeTp npsiMoyroJsibHKKa cocTaBisieT 84 cMm. HailguTe kKakoBbI €10 CTOPOHBI, €CIIU ATOT
MPSIMOYTOJIbHUK UMEET HauOOJIBIIYIO TUTOMA/Ib?

1) 22 2) 20 3) 21 4) 23

Hanumy ypaBHeHHe KacaTenbHOi K rpaduky GyHKuun f(X)=x*+4x+8 B Touke ¢ abeLuccoil
Xo=2.
Bbraucnute ToukH SKCTpeMyMa 3alaHHON (DYHKIIUU U UCCIICAYH UX XapaKTep:
y=2x—4cos X, XE[—m/2;x]

Jlana Gyuxuus f{(x)=2x"+2x°. 3amummre oGLIHil BU IePBOOGPA3HBIX ()YHKIIUH.

1)0,4x°+1/3x%+¢c 2) 2x°+2x%+¢ 3) 8x°+10x° 4) 10x°+12x%+c

Haiigu nnomans S kpuBOJIMHEHHON Tpanenuu, orpaHHuYeHHOM rpagukoM QyHKIUU f(x)=3x%,
npssMbiMu y=0, x=2 u x=6.

1) 210 2) 60 3) 208 4) 130
Pemn uppanmonansHoe ypaBaeHue: x+v18 + x? = 3
1) 2 2)1 3)15 4)-1,5

logix —logiy = —2
Pemmu cucremy ypaBHeHI/IIZ.{ 3 3
y2—x=10
1) (90; 10) 2) (91 3) (9; 99) 4) (80: 10)
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Il BapuanT
1. Omnpenenu, KakoBa BEPOSITHOCTD, YTO CIy4aliHO HA3BAHHOE JIBY3HAYHOE YHCJIO JIEIUTCS Ha
29 ? 3anumu cokpaméHnyr n1poos! Onpenenu, KakoBa BEPOSATHOCTh, YTO CIy4aitHO
Ha3BaHHOE JABY3HAYHOE YUCIIO HE JEIUTCA Ha 29 ? 3anuinu cOKPAIEHHYI0 TpOOB!
2. Jlana GyHKIus 5x°+4x—5. Beraucinre e mpoH3BOIHYIO.
1) -40x"+4 2) 40x"+4 3) 40x"+4x 4)40x7 + 4 —5
3. Brrancnute yriaoBo#t ko3¢ GUIMEeHT KacaTeabHOH K rpaduky GyHkmun f{x)=14sinx+7x B TOUKe
¢ abcruccoit xg=mn/2.
1) 16 2) 7 3) -16 4) 4
4. [lepumerp npsimoyrosibHuKa coctaBisgeT 40 cMm. Onpenenure KakoBbl €ro CTOPOHBI, €CIH
3TOT NPSIMOYTOJIbBHUK UMEET HauOOJIbIIYIO IIOIIA b ?
1) 10 2) 11 3) 12 4) 9
o. Hanumy ypaBHeHHe KacaTenbHOi K rpaduky QyHKuuu f(x)=x*+5x+5 B TouKe ¢ aberuccoii
X0:2.
6. BeraucnuTe TOYKH SKCTpeMyMa 3aJIaHHON (QYHKIIMH U YKOKU UX XapakTep:
y=+/3 x — 2 cosx, XE[-n/2;n]
7. Jana dbyHKIMSA f(x)=3x4—5X6. 3anummTe 0OIHi BUI TEPBOOOPA3HBIX (QYHKITUH.
1) x*—x+c 2) 0,6x°—5/7x"+¢ 3) 3/4x°-5/6x"+c 4) 3x*-5x%+c
8. Omnpenenu momaas S KpUBOJWHEHHON Tparemnuu, OrpaHuuYeHHON rpadukoM (yHKITUH
f(X)=6X2, npsMbivu y=0, x=3 1 x=7.
1) 348 2) 480 3) 632 4) 394
9. Pemu uppanuoHaisHOe ypaBHeHHE: X + V4 + X2 = 2
1) -2 2)1 3)2 4)0
10. logix —logry = —1
Pemu cucremy ypaBHeHHﬁ.{ 3 3
y2—x=4
1) (4,12) 2) (-12;-4) 3) (-1;-3) 4) (12;4)
MojenbHbIE OTBETHI:
No Bapuanr 1 Bapuant 2
1 1.2 1.2
30" 30 30" 30
2 1 2
3 4 2
4 3 1
5 y=8x+4 y=9x+1
6 Xmin :% Xmin —g
7 1 2
8 3 3
9 3 4
10 1 1
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